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Weston Instrument Transformers, 


and How We Came to Make Them 


A few years ago, at the time the Weston Company had 
perfected its now world-famous group of A. C. Switch- 
board Indicating Instruments, it found itself face to face 
with a very serious situation. 

The Company had developed these Instruments to the 
highest state of perfection, but there were on the market 
no transformers of sufficient accuracy and serviceability to 
use in combination with them! Exhaustive tests were 
made on all types of Transformers available in this market, 
and the Weston branches and representatives in foreign 
lands were commissioned to scour the field and send 
samples of the best Transformers procurable. 

Not one of the Transformers thus obtained in this 
country or abroad met the requirements even approxi- 
mately. 

The Weston Company did not want to make Trans- 
formers, because of other work it deemed of greater im- 
portance; but failing to find Transformers that it could 
recommend to be used in conjunction with Weston In- 
struments with assurance of accuracy better than I per 
cent for the combination, it endeavored to have them 
built to special designs. Even then the results were far 
from satisfactory. 

Realizing finally that the problem of Instrument Trans- 
formers was one that must be solved as other Weston 
problems had been solved, the Weston Engineering Staff 
thoroughly analyzed the subject and completed designs 
for various groups of Portable and Switchboard types of 
Current and Potential Transformers of a degree of accu- 
racy and serviceability that completely met the practical 
requirements of switchboard practice and precision deter- 
minations in the laboratory. 

These Weston Transformers established a new standard 
for Instrument Transformer design and construction. 

As might have been prophesied, the improvements made 
by the Weston Company resulted in improvements on the 
part of other instrument manufacturers, and this is one 
more instance of apparatus remaining stationary, so far as 
merit was concerned, until a Weston type blazed the way 
for betterments. The significance of this is apparent. 
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Abnormal Manufacturing Conditions 


HAT executive officials of large manufacturing 

companies should appear before the Association of 
Edison Illuminating Companies to discuss the extraor- 
dinary conditions which confront them is evidence, if 
evidence were wanted, of the abnormal state of affairs 
which has developed. In the remarks of Messrs. Tripp 
and Rice, which are published elsewhere in this issue, 
convincing facts are found of a condition wrought by 
the operation of the law of supply and demand, which 
will continue to affect the industry for some time, per- 
haps for a long time, to come. In the face of an over- 
seas and domestic demand for raw materials, which in 
quantity far surpasses all previous experience, the elec- 
trical manufacturers lose temporarily some of the ad- 
vantage which accrues to them normally as large and 
regular consumers. When competition for materials is 
keen the regular customer who buys closely is apt to be 
overlooked for the one who pays any price in order to 
fill his wants. In a wild market, when price is no object 
and time of delivery is the main consideration, it is diffi- 
cult for the old buyer to secure recognition. One manu- 
facturer says: “I get some materials as a personal 
favor.” As the maker of electrical apparatus and sup- 
plies must take the extremes, both good and hard times, 
he is entitled to his present season of heavy demand 
upon his capacity, and he has to work out, as best he 
may, the problems which it brings. The question which 
most concerns the user of manufactured products is the 
probable duration of acute conditions of price and de- 
livery, and this is so closely tied with the duration of 
the European war that prophecy is illy justified. But 
the statements of the manufacturers indicate that the 
raw material holders give them no promises of early 
relief. 


Expansion in the Future 


T one time the central station industry figured on 

a somewhat rigid ratio of plant investment to gross 
earnings. With the construction era so far in the back- 
ground the definiteness of this fact is in danger of being 
overlooked. By most authorities, however, the idea is 
thoroughly respected when attention is called to it. No 
one can continue to operate a central station without 
calculating on an investment of a number of dollars 
in order to collect $1 of gross. This condition imposes 
a very heavy burden upon the capital laid out in the 
conception and establishment of a successful utility as 
a going concern. The electrical manufacturer may turn 
over his capital annually. In the jobbing industry the 
capital is turned over roughly three to four times. But 


the central station must attain a very high degree of 
efficiency if it is to lessen the ratio of its very severe 
handicap in this respect. It is therefore a cause for 
congratulation that the properties of this class have 
been able to show so encouraging a record of earnings 
in recent months., June was the fifth consecutive month, 
according to the latest ELECTRICAL WoRLD statistics, 
in which the central stations showed a gain, as compared 
with the corresponding months of 1915, of better than 
15 per cent in gross. But notwithstanding the 
unquestioned proof that much of the increased business 
has been handled by efficient methods without that in- 
crease in plant investment which is regarded as in- 
exorable, the history of the art shows that additions 
must follow very shortly, if they do not precede, growth 
in the consumption of energy. And the present plans 
of the companies point to expansion which will be in 
keeping with the anticipated demands of the future. 


Signaling to Submarines 


HEN the undersea boat Deutschland came into 

port at Norfolk she found preparations for her 
arrival to have been completed just in time to permit 
docking without a hitch. In other words, the time of 
her appearance was definitely known before she actually 
arrived. Her convoying tug, the Thomas F. Timmins, 
waited for her off Cape Henry for more than a week 
before they started up the bay together. The Deutsch- 
land put in on a Sunday morning, but her actual posi- 
tion seems to have been known at least three days 
earlier. A telegram from the submarine is stated to 
have been delivered via the Timmins on the Friday 
before she reached the Virginia Capes. It is further 
stated that the tug, while waiting, kept a sharp look- 
out for Allied warships, and notified the navigator of 
the Deutschland of those which were seen. How could 
signaling be effected between the submersible and the 
tug? It has been found that ordinary radiotelegraphy 
by sliding electromagnetic waves cannot be utilized 
when one station is completely surrounded by so good 
a conductor as sea water. It is entirely possible, how- 
ever, that the Deutschland’s messages were sent and 
received while she was floating on the sea’s surface; 
normal wireless instruments are, of course, entirely 


effective under such conditions. It is curious, however, 


that the messages were not overheard by other radio 
stations in the vicinity; further, the Timmins is re- 
ported not to carry any wireless equipment. 

Vague stories of a “mysterious instrument,” lowered 
over the side of the tug and used for communicating 
with the tubeless U-boat, have drifted up from Norfolk. 
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A “strange contrivance in the nature of a telegraph 
instrument, equipped with powerful batteries and coils 
of wire,” is destribed, and suggests to the engineer 
nothing so much as the sea-oscillator of R. A. Fessenden 
which was the subject of an American Institute paper 
some two years ago. It will be remembered that this 
device resembles a gigantic polarized Bell telephone, 
whose boiler-plate diaphragm is violently vibrated by 
alternating current of about 500 cycles per second. 
When placed under water, the sound-wave produced 
could be detected some 30 miles away by the use of a 
similar but reversed receiving telephone, or of a micro- 
phonic device. By use of the Morse code, messages could 
be transmitted over this distance. Just what method of 
signaling to submarines has been adopted by our ingen- 
ious German engineers will perhaps remain unknown 
until after the world war. It is interesting to consider 
the possibilities in view of the facts already presented, 
however, and it would be still more so to learn whether 
the receivers of submarine bell systems near Norfolk 
noted any unusual sounds about the time of the arrival 
of the Deutschland. Should the much-expected Bremen 
or Amerika arrive in New London an opportunity to 
listen may be afforded submarine observers in that 
locality. Let us have a little less mystery and a little 
more engineering in our guessing! 


The Non-Synchronous Spark Gap 


T is now well recognized that in radiotelegraphy a 

group frequency of, say, 1000 cycles per second is 
much more serviceable for telephonic detection than a 
low frequency of, say, 100 cycles per second. This is at 
least partly attributable to the auditory mechanism of 
the human ear, which responds more readily to the 
higher frequency. In order to secure this relatively 
high frequency, the most direct method is to employ 
an alternating-current generator of corresponding fre- 
quency and a synchronously rotating spark gap, so that 
a spark discharge shall occur at or near the peak of 
each voltage alternation. Another method, however, is 
to employ an alternator of lower frequency and a non- 
synchronously rotating spark gap in such a manner that 
a spark discharge shall occur at all or nearly all the 
electrode passages, which means that relatively low 
potentials in the voltage wave must be allowed to 
discharge. 

The article by Prof. A. S. Blatterman in this issue 
describes some tests made with a non-synchronous 
spark gap driven at different speeds. It appears from 
these tests that for any given capacitance in the dis- 
charge circuit the high-frequency current varies with 
the spark frequency, in most cases passing through a 
maximum. If the condenser capacitance was changed 
the frequency for maximum high-frequency current was 
also changed. The conditions of the non-synchronous 
spark gap are probably not so simple as those of 
the synchronous spark gap, and it is important to have 
them cleared up. We hope that these experiments will 
be continued and that a satisfactory working theory of 
the subject may be developed. 
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Getting the Facts 


LOWLY but surely the leaven of engineering think- 

ing is permeating industry and commerce. Imagi- 
nation and enthusiasm give the impetus to move moun- 
tains but the machinery of our civilization is engineer- 
ing, and engineers must grow as their responsibilities 
increase in this developing situation. It may be fairly 
said that one fundamental reason for the rapid advance 
of the electrical industry is that, founded in science, it 
has literally leaped centuries of rule-of-thumb and 
stands to-day an object lesson to many other industries 
of what applied engineering and the engineering ap- 


proach to problems may accomplish in the work of the 
nations. 


Field Tests for Defective Insulators 


N interesting paper to transmission-line engineers 

and operators was read by B. G. Flaherty at the 
A.I.E.E. convention in Seattle. It applies to the use of 
a pair of head telephones to insulator testing on work- 
ing transmission lines. One terminal of the double 
receiver is connected to the lineman’s spur and the other 
to a contacting point for probing the pole over the 
lineman’s head. In this way the receivers take a 
shunted portion of the insulator current running to 
ground down the pole. If the insulator is good, a nor- 
mal musical tone will be heard in the receiver. If the 
insulator is defective, either the tone will be louder or 
it may be altered in character. By practice it is claimed 
that a lineman can, without much difficulty, learn to 
detect imperfect insulators in service. Dr. E. E. F. 
Creighton, in discussing the paper, intimated that while 
the test might be effective in detecting faults in bad 
insulators of the pin type, it was doubtful whether it 
would be reliable for the detection of defective porous 
insulators. This is a question which not only laboratory 
tests, but also maintenance tests in the field, may be 
able to answer. The great advantage of the method is 
its simplicity. It is concededly more capable of appli- 
cation to wooden poles and pin insulators than to sus- 
pension insulators or to steel towers. 


A High-Voltage Potentiometer 


HE ordinary laboratory potentiometer is limited in 

range to about 1.8 volts, and potential differences 
in excess of this value are usually brought within range 
by some process of electrical subdivision. At the 
A.I.E.E. convention in Seattle last week, however, Pro- 
fessor Ryan described a potentiometer capable of giv- 
ing readings up to 75 kv. or more, and mainly con- 
structed out of garden hose. The precision at present 
obtainable in measurements with this device is limited, 
but the apparatus should be very serviceable in cases 
where approximate values of very high potential are 
desired. About 20 m. of 1.8 cm. garden hose divided 
into a number of sections and filled with slowly moving 
tap water enables a steady potential fall of about 4 kv. 
per meter to be maintained between a high-potential 
bus and ground. The potential to be tested is then 
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probed and brought into contact with one of a number 
of metallic points set at uniform intervals down the 
hose until no spark occurs between them. The sim- 
plicity of the device is its great advantage. 


More Tools for Better Lighting 


ITH the coming of lamps of higher efficiency it 

is easily possible to give the customer more light 
and better light for the same amount that he has been 
spending. The difficulties are largely the difficulties of 
organizing our knowledge and theories into such a form 
that we may put them into practice through the channels 
already existing. The illuminating engineers have the 
knowledge, the lamp and fixture and shade manufac- 
turers have or can make the products required. But 
average practice is still far below what might be ob- 
tained because the translation of theory into practice 
has not been made in any wholesale way. 

The application of colored lamps is one such wholesale 
method or tool for increasing the quality of light in 
homes. Providing a large enough demand is developed 
the manufacturers could undoubtedly supply, for ex- 
ample, amber bulbs. There are problems to be worked 
out, of course, but the plan of selling better illumination 
instead of simply lamps, as outlined by W. A. Durgin of 
Chicago, presents certain broad avenues of approach 
that seem both practical and feasible. 

From quite another angle, but a contribution to the 
same movement, is Dr. Sharp’s handy photometer de- 
scribed in this number. Here is an instrument with 
which the illumination on surfaces can be measured in 
the simplest possible way, enabling the local lighting 
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dealer, the central station lighting salesman and the il- 
luminating engineer to put into practice the theoretical 
requirements of good lighting. Lighting is the earliest 
commercial application of electricity. Remarkable prog- 
ress has been made in lamp design and the standardiza- 
tion of efficient illuminants. A second great step seems 
easily possible, the wholesale application of better light- 
ing which is not so much science or engineering as it is 
art and common sense. 


Commission Versus City Valuations 


WO important valuation cases were disposed of by 

commissions during the past week; one, by the Cali- 
fornia Commission in the case of the city of Los Angeles 
against the Southern California Edison Company and 
the other by the Ohio Commission in the case of the city 
of Cincinnati against the Union Gas & Electric Com- 
pany. The first case is notable in that it establishes 
pioneer findings on severance value. Without passing 
on the merits of either case, owing to the absence of 
complete details, it is well to draw attention to one 
feature of both decisions which stands out most promi- 
nently; and that is, both commissions have been more 
liberal in their awards than the cities involved. Com- 
missions being the creatures of state and not municipal 
governments are evidently not greatly influenced by local 
politics. Their viewpoint is necessarily broader and 
presumably more just and by keeping clear of the mael- 
strom of petty politics, they add an element of stability 
to the principle of regulation. Experience thus far in- 
dicates that utilities have less to fear from the commis- 
sions which regulate them than from the cities in which 
they operate. 
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The Forward Movement in the Industry 


ROSPERITY is_ reflected in practically 
Preven activity of the busy fall season which 


is now started. There is money to be spent 
in the industry and money to spend. The short- 
age of materials and delayed deliveries, while 
most important, mean in general doing now what 
we ordinarily would do six months hence and do 
not affect the basic conditions in which all 
branches of the industry share. 

At one side men engaged in engineering de- 
sign and construction are meeting fresh prob- 
lems in the manufacture of machines and ap- 
pliances with materials changed in some cases 
and rapid construction essential in all cases. 
“Costs” and “delivery” are the key words in de- 
sign rooms these days. 

At the other end of the chain is a buying 
movement culminating in the Christmas sales 
season and marked by the national trade move- 
ment of “America’s Electrical Week” from Dec. 
2 to Dec. 9. In the meantime, turbine deliveries 
are set eighteen months in advance and the cen- 
tral stations have their special problems in sup- 
plying service demanding extensions to plant and 


equipment and utilizing the capital now available 
for such extensions. 

The ELECTRICAL WORLD'S editorial program 
for the fall months will reflect these general con- 
ditions. Engineering articles of timely interest 
in design and construction work will be pre- 
sented, the movement for more fundamental re- 
search work will be continued. Operating prob- 
lems of plant and distribution will continue to 
receive especial attention. 

The broad trade and commercial movements 
reflected from week to week in the special de- 
partments will be emphasized in the issues for 
Oct. 28 and Dec. 2, the first suggesting the 
breadth of the movement in the industry and re- 
lating the various branches to it; the second 
summarizing the work in local communities. 

The issues of ELECTRICAL MERCHANDISING for 
October, November and December will reflect 
the same condition in the industry, putting for- 
ward detail plans and methods of selling by 
which jobber, manufacturer, dealer, contractor 
and the commercial departments of central sta- 
tions may take advantage of the trade drive. 
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of Electrical Associa- 
tions and Societies 





CONVENTION OF INDIANA 
ELECTRIC LIGHT ASSOCIATION 


Affiliation with N.E.L.A. Considered and State-Wide 
Range Campaign Contempliated—Problem- 
atic Value of Rural Business 


At the annual convention of the Indiana Electric 
Light Association at Fort Wayne on Sept. 12, 13 and 14, 
business and commercial topics claimed closest atten- 
tion. The technical papers created least interest. 

At the first session after F. W. Greenland, Fort 
Wayne, welcomed the delegates to the city, E. J. Con- 
don, Angola, the association’s chief executive, delivered 
his presidential address. In closing Mr. Condon recom- 
mended that no further overhead crossing contracts 
with other operating utilities be entered into. 

After the standing committees of the associations had 
reported, G. B. Muldaur, New York, spoke on the ad- 
vantages of affiliating with the National Electric Light 
Association. At a later session the question was 
brought before the meeting and referred to the execu- 
tive committee with power to act. 

At the afternoon’s session on Tuesday papers were 
presented by O. M. Booker, Kokomo; A. R. Holliday, 
Indianapolis, and J. J. Kline, Fort Wayne. Mr. Booker’s 
paper covered the work of the new business committee. 

Mr. Holliday’s paper was a plea for a more rational 
method in financing utilities. He suggested that oper- 
ators finance a proportion of their needs on common 
stock which would naturally make the bonds safer and 
more attractive. 

Mr. Kline’s paper cited the opportunity for selling 
electric service to farmers and reviewed equipment de- 
veloped for this purpose. On the following day another 
paper on farm service was read by G. K. Wilson of 
Muncie. This paper cites many instances wherein In- 
diana companies have tried to earn money out of rural 
service and failed. The joint discussion of these two 
papers was rather lively. It was the general opinion 
that profits cannot be made from rural service until 
the companies employ other methods than those now 
used in Indiana. Those who had spoken optimistically 
of future possibilities in farm service were appointed 
as a rural service committee to report next year. The 
remainder of Wednesday’s sessions*was occupied by pa- 
pers on “Maximum Demand and Rates,” by E. G. Ral- 
ston, Indianapolis; on “Voltage Standardization,” by 
M. D. Cooper and read by C. E. Egeler, Cleveland, Ohio, 
and on “Electric Cooking,” by R. A. MacGregor, In- 
dianapolis. 

Mr. MacGregor in his paper showed that very little 
attention has been paid to selling electric ranges in In- 
diana since only about 125 are in service in the State. 
He suggested that this business be developed with vigor. 
As a plan of operation he proposes a statewide electric 
cooking campaign for the spring of 1917 and in this 
work it was proposed that all Indiana electric lighting 
companies participate on a co-operative basis. 

The debate was finally ended by referring the matter 
to the association’s new-business committee, with the 
suggestion that it investigate the possibilities of the 
plan, secure the assent of member companies to it, and 
then carry it into effect. 


SOUTHERN CALIFORNIA 
EDISON CASE DECISION 


The Commission Awards $4,750,000 for Distribution 
System and Business in Los Angeles and 
$1,578,000 for Severance Damages 


The Railroad Commission of California on Sept. 6 
rendered its decision in the Southern California Edison 
case. 

In this proceeding the city of Los Angeles asked the 
California Railroad Commission to determine the just 
compensation to be paid by the city to the Southern 
California Edison Company for the company’s electric 
distributing system in and adjacent to Los Angeles. 
The city proposes to distribute through this system 
electric energy generated by the city in connection with 
its Owens River water property. 

The Railroad Commission’s opinion and findings are 
signed by Commissioners Thelen, Loveland, Gordon and 
Devlin. Commissioner Edgerton filed a dissenting opin- 
ion, in which he rendered an award considerably smaller 
than the award of the majority of the commission. 


FINDING OF COMMISSION 


The Railroad Commission finds that $4,750,000 is the 
just compensation for the property and business of the 
Southern California Edison Company actually to be 
taken by the city, and that an additional sum of $1,578,- 
000 must be paid by the city as severance damages to 
property of the Edison company located outside the city 
of Los Angeles, which property is not to be taken by 
the city, but the value of which the commission finds 
will be diminished by reason of the severance from the 
property which is to be taken. 

The Railroad Commission finds that it would cost the 
city of Los Angeles approximately $5,000,000 to repro- 
duce the tangible property to be taken, at prices for 
labor and material prevailing on June 30, 1915. The 
commission finds that additional expenditures would 
have to be incurred by the city in taking on the busi- 
ness now possessed by the Southern California Edison 
Company. 

Commissioner Edgerton, in a dissenting opinion, 
found that the compensation for the property to be 
taken should be $4,000,000 and that the severance dam- 
ages should be $905,521.54. 


VALUES CLAIMED BY COMPANY 


The Southern California Edison Company claimed 
that the award should be at least $20,000,000, of which 
sum approximately $4,200,000 was claimed to represent 
the value of the tangible property to be taken, $4,700,- 
000 the going concern value of the property to be taken, 
$10,700,000 the severance damages to property not 
taken, and $380,000 unamortized bond discount and ex- 
penses in connection with the tangible property to be 
taken. The Edison company claimed that the business 
to be taken represented the company’s best lighting 
business, that serious damage would be done to the 
company’s diversity factor and that it would take eight 
years for the company to recover its maximum demand. 
The Edison company claimed that until the recovery of 
the maximum demand a considerable portion of its pro- 
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duction system would be rendered idle, and that its 
business in connection with its property not to be taken 
would suffer serious loss until the period of recovery. 
The city of Los Angeles contended that a total award 
should not exceed $3,900,000, of which amount approxi- 
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mately $3,500,000 was compensation for property to be 
taken and $400,000 severance damages to property of 
the Edison company not actually to be taken. 

The hearings lasted twenty-eight days, and the testi- 
mony covers 3500 pages of transcript. There were 127 
exhibits filed by the city of Los Angeles, the Edison 
company and the Railroad Commission. A number of 


the foremost public utility experts in the United States 
were called as witnesses. 


THE MAJORITY OPINION 


The majority opinion covers forty-five typewritten 
pages and the dissenting opinion 120 pages. Both opin- 
ions discuss exhaustively the facts and the governing 
principles of law. The two opinions differ widely both 
in conclusions on questions of fact and in the principles 
which should govern proceedings of this character. 

The Railroad Commission states that it desires to be 
of all possible further service both to the city of Los 
Angeles and to the Edison company in the future 
negotiations between the parties. 


The majority opinion says in part: 


We are deeply conscious of our responsibility in this 
proceeding. It is our duty herein to fix and determine the 
just compensation to be paid by the city of Los Angeles 
to the Southern California Edison Company, without regard 
to the amount of money now on deposit in the treasury of 
the city available for payment for this property or to the 
desire of the Edison company to receive as large an award 
aS possible. More is involved in this proceeding than a de- 
termination of the issue between the city of Los Angeles and 
the Edison company. California is a young and growing 
state. We shall require millions of additional capital for 
the development of public utility enterprises. If the investor 
1S assured that he will continue to receive fair treatment in 
California, he will continue to invest generously in our 
public utilities, even though he realizes that our cities have 
the power to condemn existing public utility properties, for 
he will know that on such condemnation he will receive 
compensation which in law and fact is a “just compensa- 
tion.” But if the state tribunals in such eminent domain 
proceedings make awards which are unfairly and unjustly 
low, so that the property is taken from its owner and given 
to a municipality for a sum which is less than a “just com- 
pensation,” the investor will, of course, seek other states for 
his investments. On the other hand, we fully recognize the 
legal right of the municipalities of this state to condemn the 
properties of existing public utilities for compensation which 
shall not be unduly or unfairly high, and we deeply appreciate 
the tremendously important governmental policies involved 
in such proceedings. We refer to these matters not with the 
thought that questions of local or state policy should in any 
way change the award herein, but as being the reason why 
we have given to this proceeding the most careful and pains- 
taking consideration. With a full realization of the im- 
portance of this proceeding, not merely to the parties but 
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mining the just compensation to be paid for the property 
which is to be taken by the city, we have set forth the 
authorities holding clearly that such capitalization of earn- 
ings is not permissible in the determination of the value of 
public utility property to be taken. We consider that these 
authorities correctly state the law and we have followed 
them implicitly. If it is improper to capitalize earnings in 
determining the just compensation to be paid for the property 
to be taken, we see no reason why it is not equally im- 
proper to capitalize loss in earnings in connection with 
property not to be taken. Our establishment herein of the 
definite term of six years for the recovery of net earnings 
from the property not to be taken is, in our opinion, abso- 
lutely inconsistent with the assumption that any deficit in 
earnings is to be capitalized for all time to come. It must 
be understood, of course, that what we are saying is con- 
fined to the condemnation of public utility property and to the 
evidence herein. While we are awarding to the Edison com- 
pany, under the head of severance damages, a compensa- 
tion which, in our opinion, is a full and just compensation 
for the damage to the property not to be taken, we are 
measuring such compensation not by any capitalization of 
loss in earnings for all time to come, but by adding, year by 
year, the reasonable losses until the period of recovery, as 
determined from the evidence herein, and by bringing the 
amounts thus ascertained, year by year, back to the date as 
of which the compensation herein is determined. The ulti- 
mate fact to be ascertained, in connection with severance 
damages, is just compensation, measured not by the capitali- 
zation of loss in net earnings, but by the reduction in value 
of the property not to be taken, caused by the severance. 


COMMISSIONER EDGERTON’S DISSENTING OPINION 


Commissioner Edgerton, who held all the hearings in 
this case, wrote a dissenting opinion in which, among 
other things, he says: 


I feel very strongly that in a case of this importance 
where precedents have not been established, the Commission 
should clearly indicate upon what principles it has proceeded, 
and show with exactness the application of those principles 
in reaching a result. My opinion designedly clearly indicates 
each step taken, so that if either the city or the company 
found itself in disagreement with all or part of the con- 
clusions, it would have full opportunity to test these con- 
clusions before the courts, 

I therefore present, as originally prepared, my opinion and 
findings as an expression of my own view of the position 
the commission should take as compared with the opinion and 
findings of the majority. 

I wish to call attention to the serious results which will 
inevitably follow the establishing of the principles enunci- 
ated in the majority opinion of this commission. It is there 
held that in condemnation of public utility properties, in 
addition to a compensation equal to the value of the physical 
property, and equal to the value of the property as a going 
concern, the owner of the property must be recompensed for 
the loss of another additional value, namely, the diminution 
in value of the property not taken, resulting from its being 
made less profitable. 

In the majority decision a sum is added to the just com- 
pensation as found by me which represents a payment to the 
company of at least a part of the difference between the 
profits before and after severance. If this is not capitalizing 
net earnings, I have no understanding of the meaning of 
words. 

The fundamental difference between the opinion of the ma- 
jority and my own opinion is this: in determining going 
value and severance damages, according to the majority of 
the commission, compensation must be paid by the city to 
the company for future lost profits; while I recognize the 
fact that definite profits cannot be guaranteed for the future, 
and believe that this commission should not, even if it 
could, undertake to guarantee any such profits. I believe 
that here the element of risk is the controlling factor. If 
the loss of future profits is to be compensated for, there is 
only one method by which such compensation can be made, 
and that is by paying the owner in a lump sum what other- 
wise he would have received in a future period of time. And 
this is a capitalization of profits. 

It is obvious that if net earnings of public utility prop- 
erties are to be capitalized against the public in condemna- 
tion proceedings, the acquisition by the public of public utility 
properties, which are going concerns and prosperous, is hope- 
less and will not be attempted. Rather, communities will 
proceed to either parallel existing plants or to force the sale 
of existing plants under threat of destructive competition. 

To me it is clear that a proposition whereby the future 
profits of a public service corporation are looked upon as 
“property” to be capitalized, so that the amount in a lump 
sum can be taken from the people and paid in advance to 
the present-day owner of such public service property, is so 
entirely out of line with present-day tendencies that it can- 
not succeed. 

The people will not pay for such fictitious and arbitrary 
values. They cannot be made to pay and they would rather 
destroy such values by building their own utility plants 
and by refusing a “fair return” above the cost of money. 
And if the people do this, and they will if such values are 
held to exist, then there will inevitably be such economic 
waste as goes with needless duplication and ruinous com- 
petition. Not only will fictitious and arbitrary values be 
wiped out but along with those there will be destroyed real 
and tangible values. 
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also to the state as a whole, and in the belief that there is 
involved herein to a considerable extent not merely the 
prosperity and governmental advance of our people but also 
California’s reputation for fair and just dealing, we pro- 
ceed to a determination of the issues herein. 

We wish to make it entirely clear that in determining the 
Just compensation to be paid by the city to the Edison 
company, either for the property to be taken or under the 
head of severance damages, we do not in any way reach 
our conclusion by the capitalization of earnings. In deter- 


Neither company nor city have as yet had sufficient 
time to digest properly the decision of the commission 
to determine just what line of action either will take. 
In view of the fact, however, that severance damages 
have been awarded for the first time in the history of 
regulation the chances are that the case will be ap- 
pealed to the courts. 
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FINAL SESSIONS OF PENNSYLVANIA 
ASSOCIATION CONVENTION 


Managerial and Operating Topics Discussed Before 
a Record Gathering—Representatives of Public 
Service Commission Spoke 


The following officers were elected at the ninth an- 
nual convention of the Pennsylvania Electric Associa- 
tion held at Eagles Mere, Pa., last week. President, 
George B. Tripp, Harrisburg Light & Power Com- 
pany; first vice-president, H. N. Miiller, Duquesne 
Light Company, Pittsburgh; second vice-president, 
Ernest H. Davis, Lycoming Edison Company, Williams- 
port; treasurer, W. R. Kenney, West Penn Electric 
Company, Connellsville. The members of the executive 
committee elected for two years were J. S. Wise, The 
Harwood Electric Company, Hazelton; A. H. S. Cant- 
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At the executive session on Thursday afternoon, W. J. 
Norton urged upon the member companies to have valua- 
tions made of their properties now when the work can 
be done leisurely and at small expense rather than later 
when controversies arise and the work must be done 
under stress and necessarily at very great cost. General 
Frederick Fleitz, counsel of the association, also made 
a brief address. 

The engineering committee reported that the specifi- 
cations for crossings which it submitted to the Public 
Service Commission and which were held up at the re- 
quest of the Bureau of Standards, have not yet been 
acted upon by the Public Service Commission. Their 
adoption was opposed by the Bureau of Standards be- 
cause the latter has prepared general specifications for 
wide adoption. The specifications are not quite as 
stringent as those of the Pennsylvania Electric Associa- 





DELEGATES AT CONVENTION OF PENNSYLVANIA ELECTRIC ASSOCIATION AT EAGLES MERE, PA. 


lin, Lehigh Valley Light & Power Company, Allentown; 
H. Harris, Duquesne Light Company, Pittsburgh; W. 
E. Long, Philadelphia Electric Company, and Warren 
Partridge, Penn Public Service Company, Clearfield, 
were elected to fill the unexpired terms of E. B. Greene, 
formerly of Altoona, and E. H. Davis of Williamsport. 

In point of attendance the convention was probably 
the most successful thus far held by the Pennsylvania 
Electric Association. The features of the opening ses- 
sion were outlined in last week’s issue. Thursday’s 
session listened to a most admirable paper by H. B. 
Hobson on “Construction Records and Accounts.” 

The author treated of the fundamental principles 
underlying the assignments of items to account with 
the special importance of credit items; the practical re- 
sults of three groups of inventory accounts as related 
to the capital account; elements of costs with their 
proper classifications; how to handle “Inherited Prop- 
erty Accounts,” and proper methods of accounting per- 
taining especially to the smaller companies. 

In addition to the scheduled list of speakers and pa- 
pers for Thursday, G. P. Wilson, chief of the bureau 
of rates and tariffs of the Pennsylvania Public Service 
Commission, and J. M. Wakeman of the Society for 
Electrical Development, made addresses. Mr. Wilson 
suggested that the central stations place in the hands 
of all of their customers copies or condensations of 
their tariffs and regulations so that the customer may 
know his rights and privileges and the proper charges 
which are made for them. Mr. Wakeman outlined the 
special campaigns for “America’s Electrical Week.” 


tion, but they have not been circulated as yet, so no 
action has been taken on them. 

At the Friday session, H. M. Miiller of Pittsburgh 
read a tentative report on “Underground Versus Over- 
head Construction,” showing the high cost of the latter 
and the necessity of securing more revenue per customer 
in residential sections to warrant underground installa- 
tions. 

W. D. Ainey, chairman of the Public Service Commis- 
sion of Pennsylvania, made an address in which he ex- 
pressed his appreciation of the close co-operation ac- 
corded to the Commission by the association. He was 
also pleased to note that the utilities as a whole are 
prosperous. This he took as a good omen, because if 
the utilities are not earning money they cannot give the 
service that is expected of them by both the consumers 
and by the public. 

There was quite a discussion on methods of intro- 
ducing electric ranges at the Friday session. It was 
generally agreed that water heating by coal water heat- 
ers was less expensive than heating by gas or by elec- 
tricity and in many cases where ranges were installed, 
the central stations recommended the installation of coal 
water heaters. The general rate for energy charged by 
the various companies for ranges is 3 cents per kilowatt- 
hour. 

The association has now six working or geographic 
sections which meet periodically. The North Central 
section was awarded a prize for the best representation 
at the convention. General discussion on boiler-room 
operation and working conditions concluded the program. 
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N.-W.-E. L. & P. CONVENTION 


Discussions on the Present Range Situation, National 
Safety Code and Other Topics 


In last week’s issue of the ELECTRICAL WORLD, a brief 
news report was published of the opening sessions of the 
joint convention meetings of the American Institute of 
Electrical Engineers and the ninth annual convention of 
the Northwest Electric Light and Power Association 
held in Seattle Sept. 5 to 9. The total registration for 
both organizations was about 225 delegates and guests, 

Owing to space limitation the details of the Institute 
meetings will be given next week. An account of the 
Northwest association convention appears below. 

The first session was called to order Wednesday 
morning by President E. G. Robinson. Two papers 
were read, one on “The Employee as an Educator of the 
Public,” by Arthur Gunn and the other on “Protection 
Against Risks of Obsolescence and Inadequacy,” by 
Leslie Craven. 


DISCUSSION ON NATIONAL SAFETY CODE 


At the Thursday morning session the paper on “Ap- 
plication of Overhead Line Construction Rules of the 
Public Service Commissions of the Northwest,” by M. 
T. Crawford was read by the author. The lively discus- 
sion which ensued dealt almost wholly with the National 
Safety Code and the light in which it should be re- 
garded. Mr. Fisken explained the revisions which the 
committee preparing the code had finally been induced 
to make and, although he could not officially approve 
such a code, he made it clear that to substitute it for 
the “monstrosity” under which Washington power 
companies must now operate would mean a great sav- 
ing to them. It was not the intention of the code to be 
retroactive, he said, and while it was not ideal yet it 
was “reasonable.” The restriction on clearances had 
been removed and the requirements for crossings, per- 
haps the most debatable feature of the code, were not 
too severe. He hoped the State legislatures of the North- 
west would authorize their respective public utility com- 
missions to adopt the National Safety Code. 

Mr. Merwin pointed out that rules prepared by the 
Bureau of Standards would be respected and less likely 
to be tampered with than those from other sources and 
power companies would feel greater assurance that the 
law would not be suddenly and radically revised. In 
short, the consensus of opinion, while withholding ac- 
tual sanction of such a code, was that its adoption 
would be a desirable relief from present prospects. 

At this session, Mr. Kennedy read a telegram from 
President Wagner of the N. E. L. A. conveying greet- 
ings and expressing a desire for closer co-operation. 
Mr. Kennedy said plans were now under way for an 
organization similar to the Northwest association and 
which would join the States of California, Nevada and 
Arizona. 

The paper on “Electrical Operating and Merchandis- 
ing in Small Towns,” by Lewis A. MacArthur, Pacific 
Power & Light Company, Portland, was then read by 
the author. 

Practically the entire Thursday afternoon session 
was devoted to the discussion of electric range ques- 
tions. The committee’s brief electric range report was 
read by S. V. Walton, Pacific Gas & Electric Company, 
San Francisco. 

Mr. Kennedy said the effect of the range load on the 
peak at any hour of the day could be forgotten. He 
pointed out that companies would do well to maintain 
trictly the standard of voltage in outlying districts and 
that interruptions to service on lines serving ranges are 
very serious. He believed that electric ranges can be 
offered which will overcome the objections of those who 
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are unwilling to give up the greater speed of gas ranges. 
He emphasized the fact that preferential discounts by 
the manufacturers to jobbers was unfair in the case of 
ranges which required expensive exploitation that only 
central stations were giving, although quite fair in the 
the case of socket appliances the trade in which has 
already been built up. 

J. F. Derge, Utah Light & Power Company, Salt 
Lake, said that although his company had offered spe- 
cial inducements to local contractors and dealers there 
had been no range sales from that source to date. The 
company, however, has placed 650 ranges this year. Of 
this total, 98 per cent were placed as a result of per- 
sonal sales effort. 

Drawing upon his experience in the field, H. A. Lem- 
mon, Reno Power, Light & Water Company, said that 
93 per cent of their range sales called for the highest 
price range on the market. He had found that the in- 
stallation of an electric water heater was helpful in 
keeping the electric range connected during the winter 
months in cold climates. M. C. Osborn stated that 
about 8 per cent of the rural lighting customers on the 
lines of his company are using electric ranges. In 
rural districts the average revenue from 252 ranges is 
$36 per year. Owing to a concentration on range busi- 
ness, socket appliance sales had fallen off 50 per cent 
he said. Mr. McMicken cited the case of a fifty-three 
range apartment house from which the average revenue 
per range per month was $3.50. The average per range 
was 3.5 persons. In private house installations he fig- 
ured the total construction costs in primary, trans- 
former, meter and, in short, all costs save wiring on 
the premises, to be $117 per range. In addition to this, 
Mr. Walton allowed $25 for demonstrations, actual sale 
and follow up work. Others who contributed from their 
experience in the sale of electric ranges were J. C. 
Hinckle and W. M. Hamilton, Portland Railway, Light 
& Power Company, and Messrs. Gille and Broili. 

Toward the close of the session it was decided to 
ask for some comment from the manufacturer’s side of 
the question and brief discussion was received from H. 
F. Holland, Simplex Electric Heating Company, Los 
Angeles; Walter M. Fagan, Hughes Electric Heating 
Company, Chicago; H. T. Von Riper, Hotpoint Electric 
Heating Company, Ontario; R. W. Turnbull, General 
Electric Company, Portland; William Henoch, Westing- 
house Electric & Manufacturing Company, and P. F. 
Apfel, Apfel Electric Sales Corporation, Seattle. 

The Friday morning session was opened by a paper 
on “A Greater Jovianism,” by A. H. Halloran, editor 
Journal of Electricity Power & Gas, San Francisco. 
After which the paper on “Voltage Standardization,” by 
M. D. Cooper, General Electric Company, Cleveland, 
Ohio, was read by the author. 

In the round table conference on Friday afternoon 
there was a very full discussion on the thirty-one com- 
mercial questions that had been previously circulated 
among members. Experiences and ideas were ex- 
changed on methods of establishing rates, getting new 
business and all of the problems common to this de- 
partment. 

The new officers of the N.-W. E. L. & P. Association 
for the ensuing year unanimously elected are as fol- 
lows: President, M. C. Osborn, Washington Water 
Power Company, Spokane; vice-president for Washing- 
ton, J. S. Thornton, Willapa Harbor Light & Power 
Company; for Oregon, C. J. Edwards, Coast Power 
Company, Tillamook; for Idaho, H. B. Waters, Idaho 
Power Company; for Montana, J. F. Roche, Montana 
Power Company, Billings. The new executive commit- 
tee members are O. B. Coldwell, Portland Railway, Light 
& Power Company, and Norwood Brockett, Puget Sound 
Traction, Light & Power Company. 
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nary advances in the prices of raw ma- 
terials which have confronted manufac- 
turers generally. He anticipates con- 
tinued difficulties in obtaining raw mate- 
rials, but speaks of the indications that 
raw materials and labor costs have 
reached the high-water mark. The ab- 
stract of the address which was pre- 
sented by Mr. Rice describes the efforts 
which are being made to overcome the 
obstacles in the way of satisfactory vol- 
ume of output. 


HILE the volume of business dur- 
W ine recent months has shown some 

recession, orders are still being 
placed at a rate in excess of anything in 
our previous experience. 

Promises made by producers of raw 
materials and machinery and tools of every 
description have been found by sad experience to be ex- 
tremely unreliable, and this naturally interferes with 
our schedules of manufacture of finished goods. 





There is little if any evidence of a change in the 
situation in the immediate future, and we anticipate 
continued difficulties in obtaining raw materials. 


As a result of oversold conditions prices have been 
advanced to unprecedented figures. Copper, which was 
selling in August, 1914, at about 12.5 cents per pound, 
rapidly advanced to 28 and 30 cents, and is now holding 
at about 28 tu 25 cents, ‘according to delivery required. 
Sheet steel for electrical purposes has advanced from 
45 to 85 per cent; iron castings, 15 to 25 per cent; steel 
castings, 20 to 25 per cent; ordinary zinc, which rose 
from 5 cents per pound to 25 cents, or over 500 per cent, 
began to react a few months ago, and is now selling at 
about 8 cents per pound, 60 per cent above normal; 
aluminum advanced from 100 to 250 per cent. 

Other important materials have also advanced greatly. 
Tungsten climbed for a time to over 900 per cent and 
is now over 250 per cent above normal; mercury ad- 
vanced over 700 per cent, and is now double the normal 
price; ferro-manganese advanced over 700 per cent; 
asbestos 150 per cent, and paper 50 to 100 per cent. 

In the machine tool market prices were constantly 
raised and deliveries lengthened, until some six months 
ago the most reputable manufacturers began to quote 
merely nominal current prices subject to an advance 
not to exceed 20 per cent at the time of shipment. They 
also informed us that these prices, named for prompt 
acceptance only, are subject to change without notice. 

The increase in prices has not been permitted to 
directly affect production unfavorably, as these prices 
have been met. The fundamental difficulty has been the 
inability to get machinery and materials either en time 
or in sufficient quantities. In some instances materials 
and machinery employed heretofore have been unobtain- 
able. New materials, machinery and methods have been 
substituted, involving delay in production. Even after 
we had succeeded in purchasing raw materials, and ship- 
ment had actually taken place, there was no assurance 
that they would arrive on time. 

In spite of all efforts the labor situation for the last 
year has been very unsatisfactory, and still remains so, 
especially with reference to high-grade skilled employees 
and low-grade common laborers. There does not seem 
to be a sufficiency of either class to meet demands. The 
scale of wages of such employees is abnormally high, 
which condition has been intensified by competition 
among manufacturers. 





E. W. RICE, JR 


VoL. 68, No. 12 


wistile Conbong, shiek the ddmeottt Acute Problems for the 


Executives of Large Companies 
Edison Illuminating Companies 
Last Week the Serious Obstacles 


Unfortunately there is every evidence 
that efficiency has, temporarily at least, 
declined and the output per man is lower 
than heretofore. Unfortunately for effi- 
cient production it has been apparently 
impossible to make needed adjustments 
without frequent strikes. 

To a relatively limited extent only have 
such contracts as we have taken for muni- 
tion work interfered, and will until com- 
pleted interfere, with our regular busi- 
ness. If we had anticipated the prompt revival of 
business, to say nothing of the phenomenal increase in 
our regular business, we would never have undertaken 
the manufacture of any munitions. At the time these 
contracts were undertaken many of our departments 
had been running for some time at from 25 to 60 per 
cent of normal capacity. 

None of the space which we normally devote to the 
manufacture of turbines, induction motors or other sim- 
ilar apparatus has been occupied at any time for muni- 
tions, and the total space occupied in munition work of 
all character is to-day but 3 per cent of our total manu- 
facturing space, much less than the proportion in value 
of our munition orders to orders for our regular prod- 
uct. 

Our last important order for munitions was taken 
over a year ago, and we do not now expect to take any 
further orders of this nature. 

We are sparing no expense in procuring materials or 
devising ways and means, as far as may be practicable, 
to maintain our schedules. 

We have taken large contracts for delivery in 1917, 
and in some cases even for 1918. In order to be as- 
sured of a supply it seems to be necessary to place 
orders for some materials well into 1917. 

We have not advanced prices more than necessary to 
cover increased cost of manufacture. In some classes, 
through the skill of our engineers in redesigning, with- 
out sacrifice of quality, we have effected economies off- 
setting, in part at least, the normal increased cost, and 
in such instances prices have not been increased to the 
extent that otherwise would have been necessary. 


It would almost seem that the high-water mark 
with respect to prices of raw materials and labor has 
been reached, and, if so, with a continuance of such 
conditions, future prices of our materials would 
naturally remain substantially unchanged. 


In spite of the uncertainty as to the business outlook 
after the European war, and in disregard of the abnor- 
mally high cost and difficulty of construction work, we 
have started a large amount of building operations, 
which will give us a greatly increased output in the 
future, provided, of course, that we can secure necessary 
materials and men. 

All the difficulties with materials, labor, transporta- 
tion, etc., have made it impossible for us to realize the 
full output of existing facilities, nevertheless our manu- 
facturing organization has succeeded in not only main- 
taining but in greatly increasing our output as com 
pared with previous years. 


I 
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Electrical Manufacturer | 2%, 227, cient poo 


Discuss Before Association of 
at Hot Springs, Va., Convention 
Which Hamper Their Operation 


BELIEVE that the tendency for com- 
| bination and consolidation of public 

utilities is bound to go on from a purely 
economic standpoint and that this irre- 
sistible tendency will present many politi- 
cal problems for solution, but I refer to 
them solely for the purpose of enabling 
you to better understand that the demand 
upon the manufacturer, brought about by 
the sudden and tremendous impetus given GUY E. 
to almost every branch of industry in the 
United States on account of the European war, was the 
combined result of great aggregations of public utility 
properties and the large use made of them by indus- 
trial enterprises. That is to say, manufacturing in- 
dustries of all kinds, which have been recently taught 
to use electricity as power, called for an increase in 
service, the magnitude of which was as unforeseen as it 
was abrupt. 

On Aug. 1, 1914, when the war began, we had un- 
filled orders on our books of about $8,000,000. This 
was a small amount and represents about two months’ 
theoretical full output of our shops. We had had a 
strike during the year and business was decreasing. 
Business continued to dwindle and on Feb. 28, 1915, 
which was the lowest point we reached, we had on our 
books approximately $5,600,000 of unfilled orders. Our 
shops were running at not more than 50 per cent capac- 
ity and the total of men on our payroll was about 14,800. 

While February, 1915, was the low period, there was 
no great improvement for several months afterward; 
in fact, the real upward movement did not begin until 
Nov. 1, 1915, when we had on our books $8,900,000 of 
unfilled orders. From that time on there was no cessa- 
tion of increases. Notwithstanding we increased our 
forces to nearly 30,000, and ran our factories to the 
fullest possible capacity, we have on hand to-day un- 
filled orders for electrical goods amounting to consid- 
erably in excess of $30,000,000. 


WAR MUNITION ORDERS 


In these figures I have taken no account whatever of 
orders for war munitions. In the latter part of 1914 
business presented a dubious outlook, and in June, 1915, 
we entered into a contract with the English government 
to make rifles for Russia. It was a large undertaking 
and required extensive works. We located the plant at 
Springfield, Mass. First, because it seemed wise to 
purchase a manufacturing company already organized 
and engaged for many years in the particular work 
which we were about to undertake. Second, it seemed 
to be a favorable labor market and so far removed from 
Pittsburgh as to not interfere with the operating con- 
ditions there. 

Contemporaneously with that and at various times 
before and after we took contracts for machining high 
explosive shells. The principal portion of this work 
was done in a new building on Turtle Creek which had 
never been used by us for electrical manufacturing pur- 
poses, and a plant in Pittsburgh formerly belonging to 
the company and which had been leased for a number 
of years and in which we had no activities whatever. 





turing Company, tells of the advance in 
unfilled electrical orders from $5,600,000 
to more than $30,000,000. Orders for 
munitions of war do not interfere with 
the regular business of the company. In 


the abstract of the address of Mr. Tripp 
statistics show the extraordinary delays 
to which manufacturers are subjected 
owing to the overwhelming demand for 
raw materials. Close operation is re- 
quired to yield a manufacturing profit in 
the electrical industry. 





A space amounting to a portion of one aisle 
in our main shops was devoted to this work 
for a time, but was removed from it, and 
now there is no work of that character 
being done anywhere in the shops. 
TRIPP During the winter of 1914-1915 we were 
experiencing difficulty in finding employ- 
ment for many of our regular men. Part time and alter- 
nate layoffs were resorted to. It was about this time 
that the opportunity presented itself to take on some 
machining of shells. This gave us an opportunity to give 
full time employment to many men who had been either 
working part time or laid off, and a considerable number 
of our regular men were put to work in the new plant. 

As the electrical business increased practically all the 
old men were transferred to their usual occupations, 
because it was easier to fill the ranks of the munition 
workers than our own ranks. Our labor conditions 
would have been just as serious had we never taken a 
war order. 

Our greatest task is to find a sufficient supply of the 
two extremes, viz., highly skilled and the common 
laborer. The first is practically unobtainable and the 
latter is becoming scarcer, more expensive and less 
efficient. 

RAW MATERIAL DELAYS 


The great source of delay and curtailment of output 
has for some time been raw material. In July, 1915, our 
promise of delivery on steel was thirty to sixty days 
after placing of orders. In September and October 
these dates were lengthened, and in November promises 
were three months minimum and four months maxi- 
mum. At that time we placed orders based on busi- 
ness in hand or in prospect; on Jan. 26, 1916, we re- 
ceived notice that deliveries would be six months, and 
on Feb. 18, 1916, another notification was received -ex- 
tending delivery to ten months. 

It has only been by constant pressure that we have 
been able to get material ordered as long ago as October 
and November, 1915; some of it was received in July 
this year and some has not yet been shipped. It has 
been necessary for our purchasing department to put 
a force of men in the field who live at the mills and 
endeavor to have our material put through. We have 
also had a corps of men scouring the country picking 
up steel wherever they could find it. 


BUYING COPPER 


On Jan. 10, 1916, we received from one of the largest 
copper manufacturers a statement as follows: 

“Any orders received by us are accepted only on the 
basis that they are not subject to cancellation and, in 
addition, they will be filled as soon as conditions will 
permit; and, furthermore, that these orders will have 
to be on our books thirty days before we will even give 
you any information as to when you can expect the 
material.” 

Rubber-covered wire and cable are among some of the 
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other articles the procuring of which has taxed the 
ingenuity of everybody from the president down. 


HANDICAP ON MATERIAL DELIVERIES 


A general idea of the “material” handicap on deliv- 
eries is shown on the accompanying list of some of the 


more important raw materials and the time required 
to get them: 


Aluminum, sheet meter 


! Porcelain, on dry-process, 
disks, and meter covers 6 mo. 


high-tension pieces, 8 to 12 wk. 


Asbestos cloth ..... 16 to 20 wk. Porcelain, some large and 
Brass rods, tubing and difficult pieces .....8 to 12 wk. 
sheets ............5 to 6mo, Steel drop forgings.....120 dys. 
Copper rods, sheet and Steel shafts, specification 
CUE Gatacccs+scpe te 6 ae. a, BEM oc 4.5 vow 4 to 16 wk. 
Copper wire, bare....5 to 6mo. Steel shafts, specification 
Cotton-covered magnet... 5 mo. RR cis ba lo atl 4 to 16 wk. 
Silk-covered magnet...... WO: “DEON WAle: . ok his tc eenen 10 mo. 
Rubber-covered wire and Le Peete 10 mo. 
Rs oulh theese ean ee ee 5 mo. Steel sheets, Bessemer and 
Drills, high speed....5 to 6 mo. 4 Det itt Ea Nevins 06: 606 eee 120 dys. 
Drills, standard, carbon Steel, cold-rolled strip.... 6 mo. 
6 to Geno. Beet, TWOGl 2. ein sie 4 to 6 mo. 
Drills, special ....... 4 to 6mo. Steel castings ........... 8 wk. 
IXmery wheels .......5 to 7mo. Tapes, asbestos ....60to 90 dys. 
German silver, sheet, bare Tapes, bias friction..... 30 dys. 
wire, and_ insulated Tapes, grey webbing....120 dys. 
Wire ........2.+2.-5 tO 6mo, Tapes, linen, 0.007 in. ..120 dys. 
CMTE STE 0g 5's kas eee 440s 5 mo. Tapes, surgical, 0.020...120 dys. 
Linen, 0.012 in.....60 to 90 dys. Tapes, taffeta .......... 120 dys 
Porcelain, on wet-process, pa) | 12 to 20 wk. 
high-tension pieces, 8 to 12 wk. 


RETURN ON THE BUSINESS 


Under normal conditions now and in the future, so 
far as I can foresee, an electrical manufacturer will 
not to able to earn any more than a fair return upon 
the actual cash invested in the business; that is to 
say, no cash returns are to be expected upon patent 


rights, good will and other intangibles of that 
nature. 


It may be possible for a concern to do it for a few 
years, but it will be because an insufficient amount is 
being expended in research and development work, and 
that policy carried on long enough will eventually put 
any electrical manufacturer out of business. 


EXPENDITURES ON RESEARCH 


We expended last year in research and development 
more than $1,000,000, and that amount, of course, comes 
bodily out of net earnings because it is an expenditure 
that cannot bear immediate fruit, and it would only be 
warranted on the expectation that the general law of 
averages over a period of years would in a thousand 
ways add that and more to the money value of the 
company’s business. 

The amount of money expended directly upon re- 
search and development is only part of the story, be- 
cause it is almost an invariable rule that new or im- 
proved appliances are not brought to a satisfactory 
commercial stage immediately, and many months and 
perhaps years of losses must be taken before a profitable 
stage has been reached. 

In addition, there are those items which have reached 
the stage of commercial development, but in which com- 
petition is so severe that there are little or no profits. 


The profits in the business are undoubtedly close. 
I think our shops are operated with reasonable effi- 
ciency and I think our sales department gets as high 
a price for the product as possible, but until last 
year, which included war profits, there has never 
been a year in the last ten years that the Westing- 
house Electric & Manufacturing Company made (ex- 
clusive of interest received on its investments) as 
high as 15 per cent on the selling price of its 
output. 


This is a close operation and requires that, for safety, 
an electrical manufacturing company should turn its 
capital which is devoted to manufacturing purposes 
over at least once a year. 
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JOVIAN CONVENTION PLANS 


Fourteenth Annual Meeting to Be Held at Indianap- 
olis on October 18, 19 and 20 


All arrangements have been made for the fourteenth 
annual convention of the Jovian Order to be held at 
the Hotel Severin, Indianapolis, Ind., on Oct. 18, 19 
and 20. One of the most important topics to be con- 
sidered is the revision of the constitution of the Order 
toward a more efficient, working instrument. 

The formal opening of the convention will take place 
on Wednesday morning, Oct. 18, at the Hotel Severin 
with an address by Jupiter Thomas A. Wynne. Mayor 
Joseph E. Bell will deliver the address of welcome, to 
which Henry W. Kiel, mayor of St. Louis, will respond. 
The session will close with an address by Hon. Samuel 
M. Ralston, governor of Indiana. Late in the morning 
there will be a business session at which Mercury’s 
annual report will be read. 

The remainder of the program follows: 

Wednesday afternoon—Business session followed by 
a general session at which the following addresses will 
be delivered: “Voltage Standardization,” by M. D. 
Cooper, engineering department, National Lamp Works 
of General Electric Company, Cleveland; “Trade Rela- 
tions with Mexico and Central America,” by Henry Lane 
Wilson, Indianapolis, formerly American ambassador to 
Mexico; “Building a Career,” by W. A. Layman, presi- 
dent Wagner Electric Manufacturing Company, St. 
Louis. 

Thursday morning—Business session: Report of 
committee on Mercury’s report; report of nominating 
committee. 

Thursday evening—Annual rejuvenation at Murat 
Theater—Introductory address by Fourteenth Jupiter 
Thomas A. Wynne; entertainment by Stentors; the 
rejuvenation by the Indianapolis Degree Team. 

Friday morning—Business session, followed by a gen- 
eral session at which the following will deliver ad- 
dresses: Robley S. Stearnes, New Orleans, president, 
National Electrical Contractors’ Association on “Jo- 
vianism from the Contractors’ Viewpoint”; James M. 
Wakeman, New York City, general manager, the Society 
for Electrical Development, on ‘Co-operation with the 
Society for Electrical Development”; Harry W. Alex- 
ander, New York City, director of publicity, The So- 
ciety for Electrical Development, on “America’s Elec- 
trical Week’; Katherine M. H. Blackford, M.D., New 
York City, The Review of Reviews Company, on “Char- 
acter Analysis by the Observation Method.” Election of 
fifteenth administration congressmen and statesmen 
will follow. 

Friday afternoon—Degree team competition. 

Many entertainment features have been planned to 
take up the time not consumed by meetings. An in- 
formal reception and dance will be held at the hotel 
on Tuesday evening. During the evening a concert 
will be given by Robbins & Myers Company’s band. An- 
other concert will be given by this band on the follow- 
ing evening, after which a tour will be made of the city 
including visiting some of the popular photoplay houses. 

Thursday afternoon will be spent at the famous In- 
dianapolis speedway, where a 100-mile race will take 
place, in which some of the most famous drivers will 
participate. Following the race a buffet luncheon will 
be served at the Indianapolis Athletic and Canoe Club. 

On Friday the Indianapolis Chamber of Commerce 
will tender a luncheon to the visiting Jovians. The 
closing entertainment is entitled “A Night in Bo- 
hemia.” In addition automobile and shopping trips and 


theater parties have been arranged for the visiting 
ladies. 
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Operation of a Non-Synchronous Rotating Gap 


Results of Preliminary Investigations to Determine Correct Condenser Capacity for Use 
with Rotary Gaps and the Effect of Spark Rate on Power 
and Tone of Wireless Outfits 
By A. S. BLATTERMAN 


Radio Laboratory, Washington University, St. Louis, Mo. 


EVERAL interesting articles have appeared re- 
G centis* dealing with the rotating gap, and the writer 

would hesitate to bring up the subject again if it 
were not for the fact that in studying the literature 
on the subject little data is discovered bearing directly 
on the operating features. This is particularly true of 
the non-synchronous type of gap, as affected by changes 
in the size of the condenser and in the spark rate. 
General experience has shown that the correct value of 
capacity is considerably less for a given transformer 
when a rotary gap is employed than when a plain sta- 
tionary gap is used, and the spark rate affects both the 
tone and the amount of power utilized. The efficiency 
is also involved here. In attempting to study the prob- 
lem analytically, it appears that the relations between 
both these factors, capacity and spark rate, and the 
power and high-frequency currents in the condenser 
and antenna circuits are very complex. An investiga- 


Spark Gap 


Transformer 


Teg 


FIG. 1—A COMMON FORM AND ARRANGEMENT OF SPARK GAP 


tion of the subject is now under way and it is the re- 
sults of the first set of experiments which have been 
carried out in this connection which form the basis of 
this article. 

Where the cycle of primary current is of low fre- 
quency, that is, 25 to 133 cycles, the advantages of a 
high spark rate with musical tone can be achieved by 
using for the spark gap a device which breaks up the 
wave of voltage from the inductor or transformer into 
several sparks per alternation. A common form of 
spark gap for this purpose consists of a metal disk, 
rotated at high speed, which carries a number of equally 
spaced studs or spokes about its periphery and which 
revolves between stationary electrodes. The familiar 
arrangement of the gap and its arrangement in the cir- 
cuits is shown in Fig. 1. 


CONSTRUCTION OF SYNCHRONOUS ROTATING GAP 


The device differs in its operation and to some extent 
in its purpose from the so-called synchronous rotating 
gap. In the latter the disk is rotated at a particular 
speed such that the r.p.s. multiplied into the number 
of studs on the disk is equal to the number of alterna- 
tions per second of the primary alternating wave. The 
stationary electrodes are mounted on a frame so that 
they can be rotated about the disk after the manner of 
the brush-rocker on a dynamo, and thus cause sta- 
tionary and revolving electrodes to come opposite each 


*“Theory and Design of Radio Transformers,’ F. Cutting, Proc. 
I. R. E., April, 1916. 


“Design of the Audio Frequency Circuit,’’ J. Weinberger, Proc. 
I. R. E., December, 1915. 
, “Resonance in Transformer,” L. B. Turner, Electrician, Aug. 2, 
¢ » 


“‘Hytone’ Radio Transmitter,” M. 
December, 1914. 

“Resonance Phenomena in Low Frequency Circuit of Radio 
Transmitter,” H. E. Hallborg, Proc. I. R. E., June, 1915. 


Eastham, Proc. I. R. E., 


other for sparking at the instant when the alternating 
wave is passing through its maximum. Thus, one 
spark is obtained in each alternation of the voltage 
cycle, and it can be made to take place at the maximum 
value of voltage in the cycle. To secure and maintain 
the synchronous relation of spark disk to primary wave 
the disk is mounted on the shaft of the generator which 
supplies power to the transformer. To secure the de- 
sired high spark tone the spark gap, transformer and 
generator are designed for a primary wave of high- 
frequency, commonly 240 or 500 cycles, which give re- 
spectively spark rates of 480 and 1000 per second. The 
transformer is adjusted (approximately) to the con- 
denser so as to produce a condition of resonance for 
the frequency employed. That is, if L represents the 
inductance of the transformer in henries, and C the 
capacity of the condenser in farads, then, roughly, ad- 
justments are made to make 
1 


2xfL = 2nfC 


In practice the adjustment is made for a condition of 
15 or 20 per cent off resonance. Thus, if resonance is 
obtainable at a speed of 1500 r.p.m. the operating speed 
will be set at, say, 1300 r.p.m. 


CONSTRUCTION OF NON-SYNCHRONOUS ROTATING GAP 


With the non-synchronous rotating gap, on the other 
hand, the disk is revolved at high speed, generally with- 
out regard to the primary frequency, and instead of 
obtaining one spark per alternation at a constant volt- 
age, the voltage wave is broken up into several sparks 
occurring at no very clearly defined instants during the 
alternation, though one particular condition may be that 
shown in Fig. 2, where 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 indi- 
cate instants of sparking. 

The condition for sparking is that the instantaneous 
value of voltage in the wave shall be sufficient to break 
down the gap between the stationary and moving elec- 
trodes when these come opposite each other. If, as is 
entirely possible, a pair of moving electrodes come 
opposite the side electrodes at an instant in the alter- 
nating wave when the voltage is not sufficient to break 
down the gap or when the voltage is passing through 
its zero value, then the regular sequence of sparking 
will be broken, and one, two, three or more studs may 
pass the stationary side electrodes before the voltage 
has reached a value sufficient to cause a spark. Impor- 
tant factors are the number of studs on the disk, the 
rotative speed, the length of the spark gap between the 
moving and stationary studs, the size of the condenser. 

If the spark gap is made long by drawing the side 
electrodes back from the disk then a considerable volt- 
age will be required to produce sparking, and thus only 
a few sparks will be obtained during an alternation. 
Some of the moving studs will come opposite the sta- 
tionary studs without sparking, because they do come 
opposite at instants in the alternating wave when the 
voltage is too low to bridge the gap. The greater the 
number of moving studs or the greater the rotative 
speed of the disk the greater will be the number of 
inactive studs during the cycle. If, however, the gap 
is made very short, as short as is mechanically possi- 
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ble, then a very low voltage is all that is required to 
break down the gap, and hence the condition may exist 
that sparking takes place to every movable stud as each 
pair in turn is presented to the stationary electrodes. 


LIMITATIONS OF SPARK LENGTH 


The maximum possible spark length, to take the case 
which is shown in Fig. 2, which can be used and still 
permit sparking to each stud, is that corresponding to 
the voltage at instants 1, 5, 6, 10, where now the divi- 
sion points 1, 2, 3, 4, etc., must be interpreted as de- 
noting instants when moving and stationary studs come 
opposite one another in a position suitable for sparking. 

When the gap length is longer than this every stud 
will not yield a spark. When it is shorter each stud may 
still yield a spark. When the gap is set at the critical 
length every stud will yield a spark only when moving 
studs are presented to stationary studs at instants 
which divide the alternation symmetrically, as shown in 
Fig. 1. For if the instants of opposite position, which 
will hereafter be called the sparking position, of mov- 











FIGS. 2, 3 AND 4—CYCLES OF TRANSFORMER VOLTAGE SHOWING 
SPARKING POSITIONS OF GAPS 
In Fig. 2 sparking positions of gap are shown as symmetrically 
placed in the low frequency cycle. In Fig. 4 a particular case is 
shown of certain sparking positions occurring at instant of zero 
voltage in wave. 


ing and stationary studs are displaced along the cycle 
as shown in Fig. 3, then at instants 5 and 10 there 
is available only a potential 5-5’ (= 10-10’) to break 
down a gap whose length is set for the potential 5-5 
(= 10-10), see Fig. 2, and hence instead of five sparks 
per alternation there will be only four. One stud has 
become inactive. If the gap is shortened to allow dis- 
charge at voltage 5-5’, then all studs will again yield 
sparks; and the shorter the gap is made the greater 
is the permissible displacement of instants 1, 2, 3, 4, 5, 
etc., along the cycle. When the displacement is such 
that the instants 5 and 10 of the representative case 
coincide with instants of zero voltage in the wave, then, 
of course, one stud will be inactive. This is shown in 
Fig. 4. 

If the above reasoning is correct we must conclude 
that when the spark gap is very short there are two 
ways in which sparking may occur: 
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1. In every alternation each stud may yield a spark, 
in which case the sparks will follow each other at equal 
intervals. 

2. In every alternation each stud but one may yield a 
spark, in which case sparks will occur in groups, the 
time interval between groups being twice as great as 
that between sparks in a group. 

If sparking occurs in either the first or second way 
just described, it may be expected that the length of 
the gap must be less as the speed of the disk is in- 


Series 
Field 





FIG. 5—CONNECTIONS FOR REDUCING SPEED OF SERIES MOTOR 


creased, while at lower speeds it should be possible to 
use longer spark gaps. Experience has shown that these 
effects do exist. When the disk is rotated at high 
speed the spark gap must be made very short to pro- 
duce anything like a smooth tone; and lengthening the 
gap by as little as 1/100 in. is often found to give the 
spark tone a very ragged quality, apparently indicating 
that a number of studs miss spark. On the other hand, 
when the disk is rotated at low speed the allowable 
spark gap is found to be much longer. 


EFFECT OF GAP SPEED ON POWER AND 
AERIAL CURRENT 


General experience has also: shown that the rotative 
speed of the gap as well as the size of the condenser 
has important effects on the power and the aerial cur- 
rent, and in order to investigate this the following 
experiments were carried out. 

For the first experiments a small 60-cycle, 5000-volt 
transformer was used. The spark gap was of a common 
type carrying eighteen studs. The motor was an a.c. 
series motor whose speed could be varied through a 
range of 500 r.p.m. to 5000 r.p.m., the lower speeds 
being obtained by adjusting a water resistance placed 
in shunt with the armature, as shown in Fig. 5. The 
higher speeds were obtained by giving the brushes a 
considerable lead. Instantaneous values of speed were 
read from a tachometer. In this way the speed could 
be kept quite constant for any set of readings. 


- 





Wavemeter 


FIG. 6—CONNECTIONS OF APPARATUS FOR SPARK GAP 
EXPERIMENTS 


An adjustable glass plate condenser of maximum 
capacity, 0.01 mf., was used. The high-frequency in- 
ductance was of copper strip wound in a flat spiral. 
The set-up is shown in Fig. 6. An ammeter A,, volt- 
meter V and wattmeter W were placed in the primary 
side of the transformer. In the high-frequency circuit 
was placed a hot-wire ammeter. As the maximum range 
of this meter was only 8 amp., it had to be used with 
a shunt and calibrated for the wave length used. The 
calibration was effected by sending with reduced power 
and observing the reading of the meter without the 
shunt and then with the shunt connected. The ratio of 
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the two readings then gave the multiplying value of 
the shunt. For observing wave length and decrement 
in the high-frequency circuit the wavemeter inductance 
L, was loosely coupled with the condenser circuit, and 
observations taken by means of the hot-wire milliam- 
meter in the wavemeter circuit in the usual way. 
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FIG. 7—-HIGH-FREQUENCY CURRENT IN CONDENSER CIRCUIT 
AND WATTS IN PRIMARY OF TRANSFORMER AS FUNCTIONS 
OF SPARK FREQUENCY 


A preliminary set of readings (Table 1) were obtained 
with the speed as independent variable. 

Current in the condenser circuit and power in watts 
in the primary of the transformer were plotted against 
spark frequency, as in Fig. 7. It was found that with 
the higher spark rates the condenser current and power 
increased at a slower and slower rate toward what 
appeared to be a maximum. 

This was interesting, and steps were at once taken 
to ascertain if the curves did pass through a maximum 
and then fall as the motor speed was carried to very 
high values. 

The 5000-volt transformer was replaced by one wound 
for 13,000 volts, and a new spark gap installed having 
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FIGs. 8, 9 AND 10—CURRENT IN THE SPARK CIRCUIT AS A 
FUNCTION OF SPARK FREQUENCY WITH DIFFERENT CON- 
DENSER CAPACITIES 


welve points, whose speed could be accurately controlled 
‘rom 200 r.p.m. to 12,000 r.p.m. 

The effect of disk speed was examined first. The 
notor speed was varied for different values of the 
capacity in the condenser and readings taken of speed, 
igh-frequency current, watts input to the transformer, 
‘rimary voltage and primary current. Table 2 and 
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TasLte I—Errect or VARIATIONS OF SPARK FREQUENCY ON Primary WatTrTs 
AND HicH FREQUENCY CURRENT 





Motor Speed, Spark Freq. Primary, H. F. Current, 
r.p.m. N Watts Amps. 
1500 450 345 11.2 
1800 540 400 12.2 
2600 7380 510 13.4 
3400 1020 590 14.9 
3800 1140 610 15.2 
5000 { 1500 630 15.9 


curves of Figs. 8, 9 ond 10 show results with con- 
denser capacities of 0.005 mf., 0.01 mf. and 0.02 mf. 
respectively. 

All three of these curves exhibit distinct maxima of 
current in the high-frequency circuit corresponding to 
certain critical motor speeds. 

The power in the condenser circuit, which if this 
circuit were coupled to an aerial, would, of course, de- 
termine the aerial current, is 

P = TYR, watts, 
R being the high-frequency resistance of the circuit 
and equal to 

1 26 
R= 3000 C 
2 = wave length in meters 
where C=capacity in microfarads 
= logarithmic decrement (semi-period). 

Decrement determinations made at different speeds 
showed some variation in the high-frequency resistance 
of the spark circuit. This is probably due to a change 
in the effective length of the spark with changes in 
speed, this being greater at the low speeds. It is also 
probably due in part to a quenching effect at high 
speeds. This method of determining the resistance of 
a spark circuit by the usual methods of measuring 
decrement and substitution in the above formula can- 
not be applied when the spark is quenched or when its 
resistance is comparable with the resistance of the rest 
of the circuit. Under this condition the damping is 
linear and not logarithmic.* 

The important thing to know, however, is that as the 
spark frequency is continuously decreased from a high 
value, the high-frequency current at first increases, 
reaches a maximum, and then decreases. This result 
had been anticipated, and in the theory proposed to 
account for it, it seemed that similar effect might be 
produced by changing the size of the condenser. Ac- 
cordingly, a set of readings were taken at different 
speeds, the speed being held constant and the condenser 
varied in steps from 0.005 mf. to 0.02 mf. The results 
are given in Table 3. The curves of Fig. 11 drawn 
from this data show that for any given speed the cur- 
rent in the condenser circuit is maximum for a certain 


*J. Stone Stone, “The Electrician,’’ Sept. 18, 1914, Proc. L R. E., 
December, 1914 





Taste [I—Errects or VARIATIONS OF CONDENSER CAPACITY AND Gap SPEED 
ON PRIMARY Watts ano HicH Frequency CURRENT 











| 
Capacity of Motor Speed, | H. F., Prim., Prim., 
Condenser in mf. r.p.m. | Amps. | Watts | Amps. | Volts 
} | 
! 

0.005 12,000 i. 36 115 5.1 108 
6,900 P Ae 140 5.2 108 

4,000 4.9 150 5.2 108 

2,000 4.9 173 5.3 108 

1,000 i Se" R 198 5.4 108 

0.010 12,000 460. 1 3k Sh toe 
5.400 | 8.0 | 195 | 58.8 108 

3,500 |} 5.0 | 130 5.2 108 

2,000 5.4 | 140 5.3 | 108 

1,220 | 5.5 | 150 5.4 | 108 

1,000 | 5.6 | 165 | 5.6 | 108 

500 | 5.0 i756 [| «656.8 ~«€©|C«COMS 

0.020 12,000 $0.1 @-). 6.4.0 30 
6,400 4.0 | 115 5.4 | 108 

4,000 4.0 115 5.4 | 108 

2,000 $.5 124 5.4 | 108 

1,000 4.5 135 §.5 | 108 
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Ta Bie IIJ—Resvits witn Constant Gap SPEED AND VARIABLE CONDENSER 
CaPACciTy 


AMPERES IN CONDENSER CIRCUIT 
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value of capacity and any change from this critical 
capacity is accompanied by a decrease in current. 

The curves of high-frequency current in the above 
figures may be taken to indicate in a comparative way 
the variation of power in the condenser circuit. The 
power is, of course, proportional to the current squared, 
provided the resistance of the circuit does not change, 
but in a qualitative way, the plot of current also shows 
the changes in power. In this connection, Table 2 
shows that the efficiency as determined by the ratio 
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FIG. 11—CURRENT IN THE SPARK CIRCUIT AS A FUNCTION OF 
CONDENSER CAPACITY AT DIFFERENT SPARK RATES 


output to input, reaches a maximum for a certain spark 
frequency. This is evident because the primary watts 
continue to increase after the current in the condenser 
circuit begins to fall off. 

Results similar to the above have been obtained with 
an actual transmitter, the readings of the aerial am- 
meter being kept under observation while the spark 
frequency and condenser were varied, care being taken 
in the latter case to keep the wave length constant by 
compensating changes in closed circuit inductance. 
This procedure kept the radiated wave length the same 
and thus avoided the possibility of changing aerial re- 
sistance with changing wave lengths. 

It would appear, offhand, that with a given trans- 
former potential, an increase in either spark frequency 
or in the size of the condenser would be accompanied 
by an increase in power, in accordance with the for- 
mula, '»CV°N. The frequently observed increase in 
power with decrease in spark frequency and condenser, 
therefore, leads to the hypothethis that the average 
value of V is affected by these factors, and entering as 
the square in the determination of power, overbalances 
opposing changes in either C or N. 

Consider, first, the case in which capacity is changed 
and N remains fixed. When the condenser is reduced 
the potential to which it is charged in a given short 
interval of time is greater than when a larger con- 
denser is used. The condenser charges in the time 
interval between successive sparking positions of the 
disk electrodes, and hence, if in this interval the poten- 
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tial is increased, even though it be at the expense of 
decreased capacity, the energy per spark may be in- 
creased because this varies with the square of the 
spark voltage and only according to the first power of 
capacity. 


LIMIT TO CHANGES IN CONDENSER CAPACITY 


There is evidently a limit to which this automatic 
adjustment of spark voltage through changes in con- 
denser capacity can be carried. There soon comes a 
point beyond which the potential, for a given trans- 
former winding, cannot be further increased, and 
hence at this point it is disadvantageous to use smaller 
condensers. 

We are not dealing here with the resonance effects 
producable through the proper balancing of capacity 
against the inductance of the transformer, although 
the curves of Figs. 8, 9, 10, 11 do undoubtedly show 
that for the particular transformer used in these tests 
a capacity in the neighborhood of 0.01 mf. is best, and 
it may be that a condenser of this value is that re- 
quired for resonance. The effects described, however, 
are believed to be due to the inherent regulation of 
spark potential in the manner described. In fact, the 
building up of potential through resonance in the usual 
way does not take place when discharges occur, as they 
do here, several times in each alternation. 

An explanation similar to the above also explains the 
results obtained by varying the spark frequency, either 
by changing the speed of the disk or the number of 
studs thereon. It was found, starting with a very high 
spark frequency, that decreasing the motor speed while 
the condenser remained unchanged, caused at first an 
increase in oscillatory power which continued up to a 
maximum value corresponding to a certain critical 
motor speed, beyond which (i.e., lower speed) the 
power fell off. As in the previous case, of variable 
capacity and constant speed, it is believed that the 
effect is due to the fact that down to a certain speed 
corresponding to a certain spark frequency the conden- 
ser potential reaches a higher value due to the longer 
interval of charging between studs so that even though 
the spark frequency is decreased the average value of 
the squared voltages increases at a more rapid rate 
and hence more power is utilized. 

This theory is roughly checked by the fact that when 
a non-synchronous gap is rotated at low speed and with 
small condensers the spark does not spring radially 
from the moving electrodes, but anticipates the exact 
diametrical position of moving and stationary studs 
and leads to the advancing movable electrodes as they 
approach successively into sparking position. At high 
speeds and with large condensers this’ effect is not 
nearly so pronounced. 

It is also important to note that these experiments 
show that as the speed decreases the condenser required 
for maximum high-frequency current increases, and 
bear out the statement made in the opening paragraph 
of this paper that smaller condensers must be used 
with rotary gaps than with stationary ones. 

In regard to the readings of the hot-wire ammeter 
in the condenser circuit it must be understood that 
these are the summation effects of a high and a low- 
frequency current, the former being that of the oscil- 
latory condenser discharge while the latter is the cur- 
rent sent through the condenser at line frequency by 
the transformer. This low frequency charging cur- 
rent, however, is very small, being, in these experi- 
ments, of the order of %4 of 1 per cent of the total 
indication and can therefore be neglected. Errors of 
observation of speed and meter readings probably 
amount to 2 per cent or 3 per cent, the latter due pri- 
marily to slight variations in the spark. 
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Service Connections from Underground Mains 


Essential Requirements of Meter and Service Protection with Typical Examples and 
Recommendations on Arrangements and Installation 
By E. B. MEYER 


Assistant to Chief Engineer, Public Service Electric Company, Newark, N. J. 


classes of consumers under varying conditions is 

required in many installations to change existing 
overhead services to an underground system of distri- 
bution. In some cases the entire cost of making the 
service change from overhead to underground is borne 
by the customer, and in other cases the company bears 
the entire cost, the practice followed being dependent 
on local conditions. It is the practice of some of the 
larger central station companies to issue “rules and 
regulations for wiring” to the end that wiring con- 
tractors doing construction work for customers to be 
connected to the company’s mains will so arrange and 
carry out their work as to protect the interests of cus- 
tomers and at the same time conform to such regula- 
tions as experience has shown necessary in order for 
the company to supply uniform and satisfactory service. 

Wherever it is desired to supply current from under- 
ground mains, the customers’ wiring should terminate 
and the meterboard be placed at the front wall of cellar 
or vault nearest the street. In some cases where wiring 
is done by local contractors and service is not actually 
being supplied from subways at the time service is de- 
sired, the central station companies require an addi- 
tional temporary overhead service to be- installed until 
the underground system is provided. 

In the early periods of underground construction, the 
service end of the system was somewhat neglected and 
very little thought was given to the real importance 
of an ideal service installation. Services were usually 
treated as an adjunct to the main system, and no special 
attention was given to the installation as long as the 
connection was made with the property to be served. 

As the underground system increased, the matter of 
adequate protection at the consumers’ end of services 


Te central station in furnishing service to all 





FIG. 1— METER BOARD CONDITIONS FREQUENTLY FOUND IN 
BASEMENTS OF BUILDINGS SERVED FROM 
UNDERGROUND SYSTEMS 


was taken up by the underwriters, with the result that 
certain rules and regulations were formulated govern- 
ing the methods of installation. At first many companies 
made their service connections with lead-covered cable, 
which was buried in the ground. This, of course, proved 
impractical, as a failure in the cable necessitated the 
tearing up of both the street and sidewalk in effecting 


repairs. Another method of furnishing service was to 
bring the feeder into a building at a street intersection 
and extend it to adjacent buildings through the various 
cellars. The objections to this type of service were 
that it materially increased the fire hazard and the 
danger of interruptions to service, and afforded ample 
means for the unscrupulous to obtain current by theft. 





FIG. 2—SERVICE BOX WITH WIRING IN WOOD MOLDING 


There are many other arguments against the instal- 
lation of such services, but the three previously men- 
tioned were sufficient to condemn such practice and to 
show clearly the need for individual service connections. 
The next step was the installation of individual services, 
consisting of iron pipe or duct through which the cable 
was drawn. Fire risk, however, was not materially re- 
duced until a few years ago, when it was realized that 
the old type of terminal block was inadequate. These 
terminal blecks consisted of an ordinary fuse block, 
which was not protected against dampness nor against 
short circuits caused by accidental contact. 

The writer recalls a case in a large Eastern city where 
an investigation of service trouble showed that a serious 
short circuit had been caused by the piling against the 
fuse block of a number of steel-banded packing cases 
filled with fireworks. There are still such services in 
existence, but central station companies are gradually 
eliminating them, and with the advance in design of 
equipment for underground services to meet the severe 
operating conditions, a watertight service box with in- 
closed fuses was produced. This equipment was in- 
stalled adjacent to the duct holding the service wires 
which were carried by knobs or cleats to the service box, 
where porcelain bushed holes provided an entrance for 
the wires. After leaving the service box, the main 
wire ran to the meter, usually located on the board. A 
typical installation of service box and meter as described 
is shown in Fig. 2. 

After a time the underwriters revised the rules gov- 
erning wiring, condemning the practice of using mold- 
ing in cellars. This left conduit or open wiring as 
alternatives. Conduit was more generally accepted, as 
the underwriters had also ruled that all switches and 
cutouts be inclosed in iron boxes. With the increased 
number of consumers came an alarming number of 
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current thefts, and the larger percentage of these oc- 
curred at services. which were more or less obscured. 

Plans for full meter and service protection have been 
taken up within the past few years, and now nearly all 
of the larger operating companies are making their 
underground services with a fully protected equipment. 
As most underground districts had been primarily sup- 
plied by overhead services, whose entrance was usually 
above the first floor, considerable expense is incurred 
in changing the location of meters from upper floors 
to basements. This involves an entire new meterboard 
and necessary wiring to connect same with original dis- 
tributing centers. The old method was as shown in 
Fig. 2. This is inadequate in preventing theft of cur- 
rent, and does not furnish an absolute protection to the 
wires. Devices are now on the market by the use of which 
it is possible to get full protection from theft as well as 
to provide an absolutely ironclad service at a very slight 
cost over that of open wired boards. Such boards have 
many additional features for facilitating the handling 
and testing of meters in service. 

In changing over from the old overhead to new under- 
ground installations, considerable wiring is necessary 
to connect new services to points of distribution. When 
making such changes in large buildings it is advisable 
to bring all meters to a point adjacent to the service. 

Prior to starting the actual work, a service inspector 
is sent out to select the most advantageous point to 
make the service entrance. In making this selection 
attention must be given to the physical conditions out- 
side of the building, such as location of hydrants, poles 
and other obstructions which would interfere with serv- 
ice pipes. After having familiarized himself with the 
outside, he selects the most desirable point for the loca- 
tion of the service entrance, choosing the point, where 
possible, which is least likely to be obstructed by an 
accumulation of material usually found in cellars. If 
sufficient wall space can be secured at the point of en- 
trance of service, the meterboard will be located at that 
point, unless a large amount of interior wiring is in- 
volved. Should this be the case, a meter location is 
selected which will allow a more economical installation 
by eliminating some of the wiring. 

After the service pipe is installed, the interior wiring 
changes are started. Service wire is pulled in as the 
first step, and the service board is mounted at the 
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point selected. The best form of meterboard is con- 
structed of angle iron made up in the form of a frame, 
upon which may be mounted backboards to support 
meters. If service and meters are to be located at the 
same point, an approved watertight service box is 
bolted to the frame. Service wires should be calked in 


the service pipe with a sealing compound to exclude 





FIG. 3—A CONVENIENT APARTMENT HOUSE METER 


INSTALLATION 


gases. Service wires can then be incased in a flexible 
steel conduit, one end of which is pushed back in the 
service pipe as far as the calking. To the other 
end is attached a connector, which is made up to a fit- 
ting on the service box, and wires are then soldered 
into the service box. This method gives a full armored 
protection to the service, and is highly recommended 
by the fire underwriters. 

The service box should be of a type which will be 
accepted by the underwriters as a switch and cutout. 
The usual type of box used is that which provides for 
extraction of fuses when the cover is opened. The load 
side of the service box is equipped with a fitting similar 
to that which receives the flexible conduit on the service 
side of box, and from this the wires are carried to the 
switch cabinet of the first meter and then on through 
the various cabinets until the end of the bank has been 
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FIGS. 4 AND 5-—-AN OBSOLETE TYPE OF METER INSTALLATION AND A SAFE INSTALLATION THAT EMBODIES GOOD CONSTRUCTION 
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reached. Each meter has an independent switch and 
cutout located between the service and the meter. These 
are placed in a steel cabinet, which is sealed and effectu- 
ally protects the service against tampering. As most 
companies use a three-wire bank form of distributing 
through their underground system, it becomes neces- 
sary to balance the load on each service as far as prac- 
tical, as many of the overhead services are apt to be 
two-wire. It has been found that where an office or 
other similar building has a number of meters, the in- 
stallation may be practically balanced by using all two- 
wire meters and connecting these in staggered position 
on a three-wire service. This does not apply to larger 
two-wire installations, as in the large installations the 
periods of consumption do not occur simultaneously. 
Installations of 1000 watts or larger should be changed 
to three-wire. This invariably means a larger amount 
of rewiring, but can usually be done by extending the 
three-wire mains from the meter to the center of dis- 
tribution and there balancing one sub-circuit against 
another. 

In all such three-wire systems it is recommended that 
the neutral wire be made solid from the manhole or 
transformer to the point of distribution. Solid or 
dummy fuses should be installed in the service box, 
and so arranged as not to be removed when cover is 
opened and other fuses are extracted. This has one 
distinct advantage in change-over jobs, especially 
where the old jobs have had a grounded service. Such 
services are apt to have local grounds on the building, 
and in changing over if no secondary ground was on 
the original service these local grounds are apt to ap- 
pear on the live leg of the distributing main and blow 
fuses. The current will then find a path back through 
the load, and owing to the resistance of the ground will 
probably cause damage. With the solid neutral, this 
difficulty may be overcome safely by transposing the 
circuit wires on which the ground appears. This places 
the ground on the same leg of the neutral, with no 
chance of a broken circuit, by means of which current 
would pass back through a high resistance. The best 
form of neutral wires to install from street to service 
box is stranded bare tinned copper of no less capacity 
than that of the outside wires, and in no case should 
this be less than No.6 B & S gage. 

A model service installation for apartment houses 
and large buildings is shown in Fig. 3. The service is 
brought in by way of iron conduit from the manhole 
and is made up to the service box as described before. 
This installation is equipped with meter protective and 
testing devices, in which are also incorporated con- 
sumer’s fuses and switch control. This represents an 
ironclad installation in which there are no wires or 
current-carrying parts exposed from the manhole to 
the first point of distribution. The features of the 
testing devices are that a meter may be tested, re- 
placed if necessary, or repaired, without interruption 
of service to the consumer. Shunting arrangements are 
made by which meters may be entirely isolated from 
the line for purpose of repairs or changes, thus elimi- 
nating danger to the operator. It is also possible to 
discontinue service for non-payment or other causes 
and lock same out until such time as it becomes desir- 
able to reinstate service. This is very convenient where 
there is a change of tenants and it is desirable to make 
a meter transfer. Fig. 4 shows a job before it was 
changed over, and indicates the hazardous condition 
of wires both from a fire and theft of current stand- 
point. Many old installations have reached such a con- 
dition and should be rebuilt. The same service equipped 
with armor is shown in Fig. 5. Such installations as 
are shown in Fig. 5 can be made for less than $2.50 
per meter, which includes complete outfit installed. 
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CONSTRUCTION OF A SIMPLE 
ILLUMINATION TESTER 


The Operating Principles of a Portable Instrument 
by Which the Illumination of a Complete 
Field May Be Quickly Surveyed 


BY CLAYTON H. SHARP 

Technical Director, Electrical Testing Laboratories, New York City 

There has been for some time a manifest demand for 
an illumination measuring instrument of a different 
type from the relatively highly developed portable pho- 
tometers which are in common use. It has been clear 
that in many cases an illuminating engineer would find 
more use for a large mass of relatively inexact (but 
not incorrect) data, representing a comprehensive sur- 
vey of a field than for a smaller amount of very exact 
information of restricted scope. The non-technical man, 
too, must sometimes deal with matters of illumination, 
and to him an instrument which is stripped of all com- 
plications and which requires no manipulation of mov- 
ing parts to yield the required result will always be 
most useful. Such an instrument should be portable 
and should be capable of being read with a reasonable 
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FIG. 1—CONSTRUCTION OF THE PHOTOMETRIC BOX 


degree of accuracy by an inexperienced person, prefer- 
ably by more than one person at atime. In the regular 
illumination photometers, the requirement of accuracy 
has been given preference over other requirements. In 
the instrument suggested, portability and simplicity, 
both in construction and in use, should stand first. 

The writer has been working in a leisurely fashion 
on an instrument of this kind for a considerable time, 
and has produced an instrument which seems to fulfill 
the requirements to a satisfactory degree. The instru- 
ment involves what is believed to be a new principle 





FIG. 2—A PORTABLE ILLUMINATOR THAT HAS NO MOVING PARTS 
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in photometry which may be described in what follows. 

In the ordinary photometer, the comparison lamp 
produces in space a field of flux density which varies 
inversely as the square of the distance from the lamp. 
A photometric device such as the Bunsen spot or Lum- 
mer-Brodhun photometer head is moved longitudinally 
through this field until a point is found where the flux 
density of this field 
is equal to the flux 
density of the light 
to be measured, 
which impinges on 
the other side of the 
photometric device. 
In the present in- 
strument the field of 
variable brightness 
produced by the 
comparison lamp, in- 
stead of being 
formed in the air 
where it is invisible, 
is formed on a sheet 
of diffusing mate- 
rial, which thereby 
is given a continu- 
ously variable 
brightness. By a 
suitab]earrange- 
ment, the light 
which is to be meas- 
ured falls on a dif- 
fusing sheet in juxtaposition to this field, so that the 
point can be readily seen where the brightness of the 
one field equals that of the other. 

An apparatus in which this simple and important 
principle is applied in an illuminometer* having no mov- 
ing parts is shown in plan and elevation in Fig. 2. 
This diagram shows a rectangular box, B, approxi- 
mately 1 in. in cross-section by 8 in. long, containing at 
one end a small tungsten filament lamp, L, behind an 
opal glass screen. The top of the box over the rest of 
its length is made up of a sheet of clear glass to which 
is pasted an arrangement of papers, P, which consti- 
tutes what may be described as a continuous photometer 
disk of the Leeson type, extending from one end of the 
glass to the other. The interior of the box is painted 
white, except for the far distant end, which is black. 
The photometric element, P, consists of a sheet of fairly 
heavy paper with a slit cut out of it having saw-tooth 
edges. Over the entire arrangement is then pasted a 
sheet of thinner translucent paper having a mat upper 
surface. When the lamp is lighted, the end of the slit 
nearest the opal glass is seen to be very bright, and 
this brightness fades away gradually toward the other 
end of the slit. When an exterior illumination falls on 
this photometric device, the outer portions are illumi- 
nated almost wholly by this exterior illumination, while 
the slit is illuminated chiefly by the light from the 
inside of the box. At the point where the brightness 
of the exterior portion is the same as the brightness of 
the slit, the saw-teeth fade away and are hard to dis- 
tinguish. This point can be recognized without diffi- 
culty, provided the papers are properly selected for the 
purpose and indicate the photometric value on the 
scale, S. The error of reading may be given as roughly 
of the order of +5 per cent. A calibration is carried 
out by using a *standard lamp and marking at different 





FIG. 3—METHOD OF USING THE COM- 
PLETE INSTRUMENT AS A UNIT 


*Since the completion of the instrument which is described, an 
article has appeared in the American Gas Light Journal by Mr. R. 
ff. Pierce, describing an instrument bearing a marked similarity in 
a number of particulars. The writer desires to state explicitly 
that he knew nothing of Mr. Pierce’s work previous to its publi- 
cation and that every feature described above is the result of an 
entirely independent development. 
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known illuminations the points of photometric balance, 
whereby a scale may be drawn. The incandescent lamp 
must be well seasoned and must be held at a constant 
voltage or constant current, by means of an instrument 
suitable for that purpose. Inasmuch as 1 per cent 
change in current causes approximately 10 per cent 
change in the candle-power of the lamp, a really good 
instrument is required. 

The arrangement is similar to one with which the 
writer experimented in the determination of the degrees 
of light in light shafts.+ In that investigation it was 
shown that the light down the shaft decreased propor- 
tionally to the distance with an exponent between two 
and three. Inasmuch as the illumination falls off as 
a higher power than the square, the range of the scale 
with a given length of box is greater than would be 
the case if the apparatus followed the inverse square 
law. The range may be extended to lower illuminations 
by the simple device of putting a diaphragm in front of 
the opal glass. For higher illuminations the pho- 
tometric disk may be made of a gray paper. For meas- 
urements of light involving color differences, two ex- 
pedients are possible: first, a suitable light filter may 
be placed in front of the opal glass, and, second, a pho- 
tometric device may be made of suitably colored paper 
so that a color match is obtained in measuring any 
quality of light. 

The completed apparatus has in its experimental form 
been made up as shown in Figs. 1 and 3. In these fig- 
ures the photometric box is seen mounted on a larger 
box which contains a single dry. cell serving as the 
source of current. The box also carries a small pre- 
cision voltmeter and a rheostat. The photometric box is 
so arranged that it can be removed from the rest of the 
apparatus as shown in Fig. 4, the cord with which it is 
connected being stowed away in the larger box when 
the two are used as a unit. Photometric readings are 
taken in a direction at right angles to the axis of the 
box. The exact angle to the vertical seems to be of 
relatively little importance. Two observers can easily 


take simultaneous readings for comparison. 
By slight structural changes the instrument may be 
adapted to the measurement of the brightness of sur- 


face as distinguished from the illumination which falls 
on them. 


It is believed that a device of this sort has 





FIG. 4—METHOD OF USING PHOTOMETRIC BOX WHEN DETACHED 
FROM INSTRUMENT 


a legitimate and important place in illuminating engi- 
neering. It should serve a function similar to that of 
the small camera in the photographic field. 





+Sharp, “Illumination of Light Shafts,’ I. E. S. Transactions, 
1914, page 598. 
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Field Testing of Insulators and Effect of Transients 


Methods of Using the Telephone for Detecting Defective Insulators on High-Tension Trans- 
mission Lines and Analysis of Insulator Failures Under Transient Voltages 
Discussed at Seattle A. I. E. E. Convention 


the Seattle convention of the American Institute 

of Electrical Engineers last week. One was pre- 
pared by B. G. Flaherty on using telephone receivers 
for locating defective insulators, and the other by W. 
D. Peaslee on the effect of transients on failure of in- 
sulators. The system described by Mr. Flaherty is a 
development of the method mentioned by M. T. Craw- 
ford in the August, 1914, proceedings of the A.I.E.E. 
The apparatus consists of a double head-set receiver, 
which may be connected to shunt a portion of the leak- 
age current from insulators mounted on wood poles or 
to study the electrostatic field in the neighborhood of 
insulators supported on steel structures. When used on 
wooden poles, one terminal of the receiver is connected 
by means of a flexible cord with the lineman’s spurs, 
this serving as the ground terminal. The other lead 
of the receiver is joined by means of double connectors 
with a large stiff wire run through a bamboo stick and 
sharpened to a point on the end. In using this appa- 
ratus, the pointed conductor with a bamboo handle is 
stuck into the pole several feet above the point where 
the spurs make contact, thus shunting a portion of the 
current flowing in the pole. To single out the defective 
insulator after leakage has been noticed on the pole, the 
pointed conductor is pressed against the insulator pin 
or on the crossarm in the vicinity of the pin. 

For use on steel towers, using pin-type or suspension- 
type insulators, the equipment is slightly modified to 
provide additional protection to the observer. The upper 
terminal is extended to a miniature wireless antenne, 
either in the form of radial spokes of a wheel or a cir- 
cular plate, and is used to explore the electrostatic field 
in the neighborhood of the insulator instead of meas- 
uring the actual current flowing over and through the 
insulator. Almost any telephone receiver is suitable for 
use with the wooden pole equipment, so that the re- 
ceivers in the portable test set carried by the lineman 
to locate the worst cases of defect may be employed. In 
making the electrostatic investigations, however, a 
slightly higher resistance receiver is necessary, and it 
is advisable to connect them in series. To protect the 
operator from accidental contact with the high-tension 
wires, the aerial is covered with an inverted basket of 
wooden strips in such a manner as to insure a clearance 
of four times the needle-gap spark value for line voltage 
to ground. 

Four degrees of defectiveness or leakage are consid- 
ered ample for weeding out the unserviceable insulators, 
zero meaning that no leakage is observed, and 1, 2 and 
> indicating increasing degrees of leakage. The range 

f sound from a perfect insulator to the dangerously 
efective one is considerable. 


How DIFFERENT DEFECTS ARE DETECTED 


Over a perfectly good insulator the leakage current 
audible in the telephone receiver as a clear musical 
‘one of the same pitch as the line frequency. If, how- 
“ver, there is any defect, such as a crack, or a punc- 
red petticoat, the leakage path is shortened, the ca- 
city changed, and the volume of the sound increased 
msiderably. If the defect is at all serious, a brush 
‘ischarge effect becomes audible in the receiver as a 
‘ratching sound characteristic of such phenomena. 


"Tite specially interesting papers were presented at 


Weather conditions have considerable influence on the 
testing. For example, rainy or foggy weather increases 
the leakage over the insulator, especially if there is a 
deposit on them, to such an extent that many good 
insulators may be condemned. Furthermore, the sound 
of rain falling may often drown out the vibrations of 
the receiver. The ideal time to use this equipment is 
when the sky is clear and the ground slightly moist. 

The ability of this apparatus to indicate different 
degrees of defectiveness was tested by the Puget Sound 
Traction, Light & Power Company by removing from 
poles insulators which had given different degrees of 





METHOD OF USING HEAD-SET TELEPHONE TO TEST INSULATORS 


leakage according to the receivers, and subjecting them 
to high voltage until they broke down. The insulators 
which indicated the No. 3 test broke down at 63,500 
volts; those indicating a No. 2 test at 84,500 volts, and 
those indicating No. 1 test did not break down, but 
showed distress at the full voltage obtainable (87,500 
volts). While this was not regarded as a rigid check, 
this test was considered a practical demonstration of 
the utility of the telephone receiver for locating defec- 
tive insulators. Later more extensive experiments were 
made by testing the insulators with receivers and then 
subjecting them to breakdown tests. 

While the effect of weeding out the defective insula- 
tors has not been exhaustively analyzed, the results have 


ene wa 


“2 


IA A pS 


7 . . _— 
Neer nie crlemah keene taAaenaanat aan a a a 


ses 


~ 


lp Sota hee 








rvé 
572 


shown that only two cases of destructive insulator 
breakdown have occurred, whereas prior to the tests 
any ground on the system, arcing or otherwise, resulted 
in numerous insulator failures, burning off poles and 
crossarms and the like. The information obtained in 
making the tests has been recorded in such a manner 
that it may be used eventually in studying the deprecia- 
tion of the insulators. 


IEXXPENSE OF MAKING TESTS AND EFFECTIVENESS 
THEREOF 


According to records which were kept during the test- 
ing and replacing of the insulators, the expenses were 
as follows: 


EXPENSE OF TESTING AND REPLACING INSULATORS 


Two men testing, five days time at $7.90................ $39.50 
Er IDS 5 a i Vian Sr Si & boats uh wk TS EW Ala Son al Ba a Si 558 
SE Ea ae ee eee ee ee Pe ee et 7.1 cents 
SES Se SROTW QOMNOIS 6.5.0.0 cise nec ee map as ses oe wees 1,716 
en I sa So SS sre kth ie Geis: tesa lel SER RIE 2.3 cents 
ee TT. UND 8 45 aw ray SRL Ble sb Alp wa late 85 
One CONG SOCRCINS OO ‘TOBINCINE: «6... 660 dicacsécewcnsen $96.35 


RR IED» soph ge x) ga 079 wace wuaie eoereie sr oiadhie has Mw wae RA mike $1.13 


As the insulation is improved, of course the costs per 
pole decreases. 


LIMITATIONS TO EFFECTIVENESS OF TELEPHONE TEST 


In discussing Mr. Flaherty’s paper Dr. E. E. F. 
Creighton, who has made an experimental and theoret- 
ical study to determine the limitations to the successful 
use of telephone for testing insulators, outlined his 
tests and gave observations obtained therefrom. Dr. 
Creighton’s conclusions are as follows: (1) The method 
apparently cannot give good results for porous insula- 
tors with either air or water in the pores, although such 
porcelain is defective. (2) Insulators with three out 
of four petticoats defective show up with great in- 
tensity. Insulators with two out of four petticoats 
defective may be distinguished apparently in many 
cases provided series resistance is eliminated by making 
the telephone connection near the insulator pin. (3) 
Considerable difficulty will usually be encountered in 
using this method on a metal tower with grounded pins. 
Under such conditions a low-resistance telephone re- 
ceiver will be desirable, and possibly a ground con- 
nection separate from the tower legs. (4) Difficulties 
may be experienced in making tests on high-tension 
transmission lines when the eleventh, thirteenth, seven- 
teenth and nineteenth harmonics are present (caused 
by twelve teeth per pair poles), because they give a 
different timber to the sound heard in the receiver. (5) 
The roughness of the porcelain surface, such as might 
be caused by air bubbles when the cement was set, might 
cause local brush discharge indistinguishable from the 
noise produced by a defective insulator. (6) Despite 
the possible inaccuracies sighted, the telephone method 
of detecting faulty insulators is an inexpensive and 
simple method of locating defective pin-type insulators 
which are in an advanced stage of deterioration. 

From tests made it may be concluded that any spark 
in an insulator with a resistance of a wooden pole in 
series will cause a peculiar noise in a telephone receiver, 
the nature of the sound depending on the spark in the 
insulator. If a single skirt of a pin-type insulator is 
cracked, and the charging current is sparking into this 
crack, the sound will be distinctly heard on the tele- 
phone and it will have a note that can be distinguished 
from both the musical note and the evenly distributed 
brush discharge. The telephone receiver is fitted to 
detect this kind of fault provided the voltage is such as 
to cause a spark. Cracked porcelain may be so full of 
moisture, however, as to prevent a spark. 

In making these tests the following equipment was 
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employed. A sine-wave alternator with a smooth core, 
a 50-kv. step-up transformer, a small sphere gap (2.5 
cm. in diameter) a water resistance tube having a 
resistance of 60 megohms, and telephone receivers with 
5 ohms and 70 ohms resistance respectively. 


EFFECT OF TRANSIENT VOLTAGES ON INSULATORS 


The paper by Mr. Peaslee presented the results of 
recent investigations on the failures of insulators under 
impact and combined impact and normal frequency volt- 
ages. Microphotographs of resulting failures were 
included and precautions suggested for the manufacture 
and use of high-voltage insulators. 

From what is known of the action of high voltages of 
normal and high frequency waves and observations 
made from impact tests on insulators subjected to con- 
centrated flux, it is apparent that the following 
points should be observed in designing high-tension 
insulators: (1) The actual puncture voltage of the insu- 
lator divided by the safety factor desired must be above 
the sum of the normal frequency maximum voltage that 
will be encountered in operation and the maximum 
transient or sustained high-frequency voltage that may 
be impressed on the line; (2) points or zones of ex- 
cessive flux concentration must be avoided; (3) the 
porcelain must be free from air bubbles and defects; 
(4) the puncture voltage should be as many times the dry 
flash-over voltage as the desired safety factor, since the 
time lag in the breakdown of air may subject the in- 
sulator to much more than flash-over voltage, especially 
if the transient has a steep wave front; (5) to avoid 
placing dielectrics having different constants in series, 
the surface of the insulator should follow, so far as 
possible, the lines of force of the dielectric field; (6) 
caps and metal parts should be smooth and of large 
radii to make the corona-forming voltage as high as 
possible; and finally, (7) the insulator should be de- 
signed so that the lines or zones of mechanical stress 
are removed from those of electrical stress, or else should 
be at right angles to them. 

In commenting upon Mr. Peaslee’s paper, Dr. Creigh- 
ton expressed the belief that investigators of insulator 
failures should enter the field of ceramics, since elec- 
trical testing alone will give comparatively little data of 
value. He also expressed himself in agreement with most 
of the author’s conclusions. In testing insulators with 
the fan-shape discharge (the type investigated by Mr. 
Peaslee), Dr. Creighton has come to the conclusion that 
the inner skirt was cracked either before the test or by 
the test, and that the discharges leaving permanent 
traces of their paths on the broken surface of the inner 
porcelain are due to the currents which pass through 
the inner skirt and charge up the condenser formed by 
the outer skirt. If both skirts are punctured, 30 kv. 
would surely maintain an arc through the tiniest possi- 
ble puncture hole. Lowering of the resistance of the 
path instead of sealing up of the path was suggested as 
the cause of the fan-shape discharge. Assuming that 
there is a crack existing initially, the first disruptive 
discharge will pass through the air in the crack from 
one surface of the porcelain to the other, and repeated 
discharges in this path will heat the porcelain to a 
temperature of partial conduction. 

When an insulator punctures it is usually due to some 
unmistakable defect. For example, a definite air bubble 
or lamination due to defective pugging is most fre- 
quently the cause. Or it may. be due to a fold in the 
porcelain while it is being jiggered. Again, excessive 
pressure due to tools squeezing out the moisture around 
sharp corners which subsequently may cause a partial 
fault in drying or prevent the insulator vitrifying later 
in the kiln. Furthermore, if the kiln is underfired the 
product will be porous. 
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MAKING CABLE JOINTS WITH 
FORMED INSULATION 


How the United Electric Light & Power Company 
of New York City Makes Cable Joints Without 
Using Hand-Wrapped Insulation 


To minimize the chance of cable joints failing and 
interrupting its service, the United Light & Power Com- 
pany, New York City, is employing interlocking mica 
partitions between and around its joints and filling the 
sleeves with a special compound. The insulation parti- 
tions known as Conducell and the compound called Con- 
dulene were fully described on page 558 of the March 
4, 1916, issue of the ELECTRICAL WORLD. Illustrations 
shown herewith indicate a few steps in the process of 
making a joint with these materials. 

The partitions eliminate the necessity of wrapping 
the joints, as usually done, thereby minimizing the time 
of exposure of the cable ends to humid air, obviating 
the bending of the conductors which have been soldered 
to permit soldering others (since all conductors can be 
soldered at the same time), and eliminating the varia- 
tions and uncertainties in construction so often attend- 
ing hand-wrapped joints. About 400 Conducell joints 
filled with Condulene have been made by the United 
company to date, some of which have been in service as 
long as one year. The average length of time which 
they have been in use is six months. They have been 
employed on cables for 2500, 6600, 7500, 15,000 and 
25,000 volt circuits. 

While several years of service will be required to 
afford a fair comparison with hand-wrapped joints, it 
may be pointed out that not one of those which has been 
installed has broken down, where hand-wrapped types 
have failed repeatedly on high voltages. Furthermore, 
the joints can be made more rapidly than hand-wrapped 
joints. On a special test, one was made in one and a 





FIG. 2—JOINT WITH COMPOUND PRESSURE CUP APPLIED 


needed for ordinary joint making is required except 
porcelain conductor spacers. The sleeves may, but do 
not necessarily have to be, fitted with tapped bosses for 
nipple connections to compound pressure cups, overflow 
cocks, vacuum pumps, etc. About 1 gal. of Condulene 
is required for filling 4-in. by 18-in. sleeves and 1.5 
gal. for 5-in. by 20-in. sleeves. A gallon of the com- 
pound weighs about 7.5 lb. 

The joint shown herewith in different steps of forma- 
tion is in a 7500-volt 350,000 circ. mil. sector cable 
between the company’s 201st Street generating station 
and a substation. Before the actual joining operations 
were started the cable ends were bent in a long sweep 
from the duct entrances to the cable racks so subse- 





FIG. 1—CABLE CONDUCTORS JOINED BY COPPER SLEEVES 


half hours. Under working conditions such as obtain 
manholes where the splicers may be cramped for 
.ce or hampered by heat and foul gases, three joints 
cin be made in a day of eight hours. With hand- 
apped joints, on the other hand, it is hardly possible 
‘ splicers to make more than two joints in the same 
period of time. Except for the interlocking partitions 
d special compound used, nothing besides what is 


FIG. 3—INTERLOCKING MICA INSULATION IN PLACE 


quent expansion and contraction of the cable would not 
bruise the sheath at the duct edge. Following this the 
cable ends were sawed so they would just meet. The 
sheath 6.5 in. back from each end was scraped to fur- 
nish a good sweating surface for the sleeve and the lead 
stripped off with a knife and mallet for 6.5 in. back 
from each end. The belt insulation in turn was re- 
moved by means of special pliers with cutting edges, 
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leaving 5.75 in. protruding from under the lead sheath. 
The conductors were then twisted into line by a jibbet, 
which is a wood clamp with long handles and jaws 
recessed to receive three equi-spaced conductors. Porce- 
lain separators were next placed in the crotches of the 
conductors and a tool looking like a socket wrench but 
made of fiber used to bend the conductors into line. 
After cutting and removing the insulation for 1% in. 
back from the end of each conductor the copper surfaces 
were cleaned and rubbed with sperm, and copper sleeves 
fitted over the abutting conductors. Before sweating 
them thereto, strings were tied tightly around each 
conductor’s insulation 2 in. from the end, so that the 
paper spiral would not unwrap when the impregnating 
compound melted. The uppermost sleeve was sweated 
first and sharp solder points which might cause ex- 
cessive static strains removed while molten by wiping 
with a long strip of tape, The other sleeves were at- 
tended to in like manner. Solder which dripped from 
the sleeves was caught in a ladle. As the heat attend- 
ing sweating has a tendency to char the paper insula- 
tion, the latter is tapered after this operation is per- 
formed on each side of the sleeves. This has the fur- 
ther advantage of increasing the leakage path from 
each conductor to the outside layer of insulation. 

Following this, the conductor separators were placed 
just far enough apart and in the proper relative posi- 
tion so the interlocking partitions could be inserted 
between conductors and would be held in place. Over 
these was then slipped a cylindrical mica tube which 
had been placed over the cable at one side of the joint 
before joining was started. Over this in turn was 
slipped a lead sleeve, which had also been previously 
hanging on the cable at one side of the joint. After 
the ends had been belled and sweated to the cable 
sheath, a grease pressure cup was screwed into one tap 
provided in the sleeve and an overflow nipple into tap 
at the opposite end. Compound was poured into the 
pressure cup at 270 deg. Fahr., the process being 
stopped occasionally to allow air bubbles to rise and 
escape through the sleeve taps. When compound began 
to escape at the overflow tap, the latter was closed and 
the pressure cup filled and the cap screwed on. 

So far it has not been noticed that much compound 
is absorbed by the cable ends on each side of the joint, 
but the pressure cups are still being applied to fill up 
possible air voids. In some cases the higher voltage 
joints are made under a vacuum, a pump being con- 
nected to the taps to exhaust the air, after which the 
sleeve is filled with compound and the pressure cup 
applied as mentioned previously. Most of the joints 
are being made under atmospheric pressure, however. 


An Oil Testing Machine Which Gives True 
Insulation Comparison of Oils 


In testing oils for dielectric strength the breakdown 
voltage depends upon the rate at which the voltage is 
increased. That is, a given oil will withstand a much 
higher instantaneous voltage than it will a sustained 
tension. The familiar curve of oil insulation strength 
plotted between time as abscisse and breakdown volt- 
ages as ordinates, slopes downward (but concaves up- 
ward), rapidly from very high instantaneous voltage 
values to much lower values for sustained pressures. 
Hence the true comparative dielectric values of various 
oils can be obtained only when each sample is sub- 
jected to voltage pressure increased at the same rate, 
and this involves a test method which will eliminate the 
human element in making the test. Such an oil-testing 
machine has been devised by Montford Morrison, chief 
engineer of the Scheidel-Western X-Ray Company of 
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Chicago, for testing the oils used in the many high- 
tension transformers made by that company. It is de- 
signed to raise the voltage at a definite rate of 5 kv. or 
of 10 kv. per second and independently of the operator, 
so that all tests made on the outfit are exactly the same 
and hence the difference due to the time element in the 
breakdown test is eliminated. 

To permit of reading the breakdown secondary volt- 
age from the primary side by ratio of turns with a 
high degree of accuracy a motor-generator set which 
delivers a pure sine wave current is used, the motor 
being simply a small squirrel-cage type. The errors 
which might arise from this method of reading due to 
slight wave distortions were eliminated by the method 
of calibrating the voltmeter. This was done by reading 
the crest secondary voltage directly by sphere gaps or 
other reliable crest voltmeter and calibrating the pri- 





OIL-TESTING OUTFIT DESIGNED TO RAISE TEST VOLTAGE AT 
DEFINITE RATE INDEPENDENTLY OF OPERATOR 


mary voltmeter to read the corresponding effective 
value of a sine wave having that maximum. The volt- 
age impressed on the oil sample is governed by a 
compression-type rheostat placed in the field circuit of 
the generator so as not to introduce wave distortion, 
and is changed at a definite rate by a small synchronous 
motor direct-connected through a magnetic clutch to the 
screw compressing the carbon. The clutch is provided 
to protect the resistance tube from damage when the 
screw revolves to the end of the compression range. 
The 100,000-volt transformer used was manufac- 
tured by the Scheidel-Western company, but only 50,000 
volts are used in making tests. It is specially insu- 
lated for high frequencies due to breakdown surges, 
and has twenty-four coils separated by oil channels 
between each to give it a means of rapidly dissipating 
heat in order that it may run on short-circuit for a 
few seconds without damage. As further protection 4 
circuit-breaker on the panel-board is set just a little 
above the exciting current of the transformer to trip 
out the circuit upon the instant of breakdown, and « 
low resistance across the primary terminals takes » 
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the surge of current at the time the circuit is broken. 
A standard General Electric Company gap for oil test- 
ing is mounted on the top of the transformer, but any 
type of gap may be used. In making a test, the 
switches on the board are so arranged that the operator 
closes them in order across the board and the test is 
completed entirely automatically, except for observing 
the breakdown voltage. 


Intake Well Which Automatically Separates 
Sediment at Dubuque, Iowa, Plant 


At the steam plant of the Union Electric Company 
of Dubuque, Iowa, which is situated on the banks of the 
Mississippi River, considerable trouble has been ex- 
perienced on account of the muddy water, and also in 
obtaining sufficient quantities of water from the river 
at low-water periods. To overcome these conditions, a 
novel type of intake well has been installed as designed 
by H. E. Williams of the Illinois Bridge Company of 
Chicago. It is constructed of reinforced concrete, and 
built in such a form that when the water entering the 
well in the narrow forebay with a velocity of about 6 ft. 





FIG. 1—LAYOUT AND DIMENSIONS OF INTAKE WELL 


per second it strikes the circular portion at the rim and 
causes a continuous whirlpool action that gives the 
sediment a chance to settle. 

As shown in the accompanying illustrations, the bot- 
tom of the well is conical, so that as the sediment is 
precipitated it is gradually worked into the sump at 
the center, and is then removed by an ejector pump and 
discharged downstream. This sump may be cleaned as 
frequently as desired, the operator simply turning on 
the pump from inside the powerhouse and allowing it 
to run until the discharge, which can be seen from a 
window in the powerhouse, appears clear. By this 
means the well is cleaned without any interference or 
delay in its continuous operation. 

In entering the forebay the water from the river 
passes through the sluiceway and screen chamber, where 





FIG. 2—INTERIOR OF INTAKE WELL SHOWING GRATES AND GATE 
VALVE IN BOTTOM 
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the grates and screens remove all floating débris. All 
of these grates and screens can be hoistéd out of the 
forebay and cleaned when necessary, and the full flow 
of water continued without interruption through the 
screen chamber. A gate valve is inserted as shown, 
whereby the water may be shut off from the well and 
the latter pumped dry in case this should be desired. 
There is little occasion to ever do this, as all cleaning 
processes go on without the necessity to remove the 
water in the well or forebay. The well is 36 ft. deep 
from the top to bottom, and a velocity of 4.7 ft. per 
second in the 36-in. suction pipe will deliver 21,600,000 
gal. of water per day. The intake of the well is several 
feet below the low-water mark, and the walls are built 
to a height well above the high-water mark, so that the 
stage of the river cannot affect the water requirements 


of the station. Patents on the design have been applied 
for by the designer. 


How Collapsible Draft-Tube Stopper Saves 
Expense of Stop-Log Construction 


Owing to the financial depression of 1912, construc- 
tion of the Northern Mississippi River Power Com- 
pany’s Coon Rapids plant was so delayed that the tur- 
bines which should have been erected during the 
low-water season had to be installed under high-water 
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CONSTRUCTION DETAILS OF DRAFT-TUBE STOPPER 


conditions. Hence there was some 10 ft. of water over 
the turbine chamber when the time came for putting the 
turbines in. Looking to a more economical scheme of 
keeping the tailrace water out of the wheel pit while 
assembling the water wheels than that of building the 
usual stop-log construction at the mouth of the draft 
tube, W. R. Thompson of H. M. Byllesby & Company 
devised a plan which greatly reduced the construction 
cost and minimized the pumping necessary. 

The plan comprised the use of a circular wood “cork” 
constructed of heavy timbers and flooring as shown in 
the accompanying illustration, and made in two halves 
hinged together with heavy strap hinges. To make it 
easier to handle in the water while being put in place, 
the “cork” was weighted with sheet-steel piling, then 
folded together and pushed endwise down into the draft 
tube. After being opened up it was allowed to float 
back into the neck of the tube, where, with the aid of 
cables and pike poles, it was guided into snug contact 
with the sides of the tube. After it was in place the 
steel piling was removed and the water pumped out of 
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the pit above the “cork.” Twelve-inch four-ply rubber 
belting was looped over the edge all around the “cork” 
to make the seal practically water-tight and incidentally 
allow for the slightly elliptical shape of the draft tube 
where the cork was lodged. Since the tube tapered from 
a 12-ft. 6-in. circle at the neck to a 19-ft. by 30-ft. 
ellipse at the mouth, the “cork,” which was 13 ft. 3 in. 
in diameter, was brought to a fit in the draft tube 
about 2 ft. below the turbine. The pressure of the 
water on the underside, due to a maximum head of 
10 ft., served to hold it tightly in place. 

After the turbine was installed holes were bored in 
the “cork” to equalize the hydrostatic pressure on both 
sides. Then it was withdrawn through the tailrace by 
ropes which had been previously floated through the 
draft tube and tied to the ring on the under side of the 
“cork.” The cost of the cork was $77—$30 labor and 
$47 material. 


Pliable High-Tension Gloves Considered by 
New York Company 


A new type of protective gloves is being considered 
by the United Electric Light & Power Company, New 
York City, for the use of employees working on high- 
tension circuits. They are designed to overcome the 
objections which have been advanced against ordinary 
gloves, that they impede motion of the fingers, are 
difficult to put on and take off and are easily punctured 
by slivers, sharp pieces of metal, etc. As illustrated 
herewith, a cotton glove is used next to the hand. Over 
this in turn are slipped thin rubber gloves and a horse- 
hide glove. The latter, which is used to mechanically 
protect the rubber glove, is ventilated on the back 
where protection is not required. The rubber gloves 
are relatively thin compared with ordinary lineman’s 
gloves and are very pliable. Nevertheless, they will 
withstand high electrical stresses. The canvas gloves 
make it easier to slip the rubber gloves on and in addi- 
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Inertia of Group-Driven Machines Used to 
Reduce Starting Peaks 


Since the ratings of motors frequently have to be 
based on the starting duty required of them, they do not 
operate under the best conditions during normal opera- 
tion. Especially is it objectionable to operate motors 
at less than rated load when they are designed for alter- 
nating-current energy, since low power factors may 
result. This latter consideration was of particular im- 
portance at a large Connecticut plant, and every effort 
was made to group machines so that the power required 
during starting machines would not demand a motor 
larger than would be needed during normal operation. 
One example of this is the grouping of grinders. The 
inertia of these large-diameter wheels is so great that 
they act as flywheels, taking the peak of starting any 
one of their group and thus relieving the motor. All 
of them are never started at once. Instead they are 
started in succession, each rotating unit assisting the 
motor in starting others. The more units in operation 
the less the peak on the motor when starting another 
unit. 


Guard Screens for Electrical Apparatus 
BY J. G. KOPPEL 


Since men who are none too familiar with the pecu- 
liarities of electricity are employed to control the motor- 
operated bridges across the St. Marys River at Sault 
Ste. Marie, Mich., special efforts have been taken to 
guard energized part of the apparatus. For example, 
as shown by Fig. 1, a hinged screen is provided in front 
of the incoming power lines, main circuit breaker and 
service switch. When the switches have to be opened 
or closed the screen can be swung aside like a door. 
From the service switch to the motor controller the cir- 
cuits are inclosed in conduit. Screens are also provided 


over all exposed sides of the resistance grids so acci- 
Installed so 


dental contact cannot be made therewith. 





THREE-PART HIGH TENSION GLOVE 


tion absorb perspiration, thus keeping it from disin- 
tegrating the rubber. 

These gloves are similar to those used by the 
Duquesne Light & Power Company of Pittsburgh,which 
has gone one step further by adopting rubber sleeves 
reaching to the shoulder. The Commonwealth Edison 
Company is also considering using similar gloves, 
according to remarks made by W. L. Abbott before the 
recent N. E. L. A. convention. 


FIGS. 1 AND 2—-METHODS OF PROTECTING ENERGIZED PARTS 


as to prevent unauthorized access to the back of the 
main switchboard is another screen, which is also hinged 
and provided with a lock. This screen is attached to 
a steel-strap frame, which is braced by diagonal pieces 
and fastened along one vertical edge to a pipe. The 
latter is free to turn around its axis, being held at 
intervals by rings attached to the switchboard frame. 
Sereens of this design are inexpensive to install and 
more than justify their cost. 
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COMMERCIAL AND BUSINESS POLICY 


A Department of Plans and Methods for Widening the Application of Electricity 
and for Extending Electric Service 





Electric Street Sprinklers Operated Under 
Battery Exchange Plan at Boston 


Electric street sprinkling wagons are being operated 
in Boston, Mass., where six General Vehicle 3.5-ton 
chasses, each equipped with an 800-gal. tank, are used 
by a contractor engaged by the Street Department in 
sprinkling public ways. 

The sprinkler heads are at the front of the vehicle, 





BOSTON’S NEW FLEET OF ELECTRIC SPRINKLING WAGONS 


which allows the driver the better to control the flow 
with relation to traffic on the sidewalks and pedestrians 
at crossings. 

The trucks are equipped with M V 19 Ironclad Exide 
batteries which are exchanged and charged by the Bos- 
ton Edison Company under its battery exchange sys- 
tem, the customer paying for the service on the basis 
of the mileage traversed by the vehicles. 


How Tungsten Lamps Were Put in Every 
Residence at Low Distribution Cost 


When a certain central station put its last commer- 
cial lighting rate reduction into effect, it discontinued 
the long-established practice of supplying incandescent 
lamps to commercial lighting customers. It was deemed 
expedient, however, to adopt, coincidently with the com- 
mercial rate reduction, a new lamp-renewal policy for 
residence customers; the company wished to stop free 
distribution of carbon and graphitized lamps to resi- 
dence patrons and to renew free 40-watt, 60-watt and 
100-watt tungsten lamps. 

Accordingly announcement was made, simultaneously 
with the news of the commercial rate reduction, that 
each residence customer would be given twenty 40-watt 
‘tungsten lamps free. A form letter addressed to each 
ustomer served as an order on the company’s lamp de- 
partment for the twenty lamps. In the letter the pa- 
‘rons were asked to call at the company’s office for the 

mps. Five hundred of these letters were then mailed 
each day, beginning on July 1. Each group of 500 pa- 


trons was selected according to its geographical loca- 
tion in the city, so that an entire neighborhood would 
receive its letters at about the same time. In this way 
the difficulty, which might have arisen had Mrs. Smith 
told Mrs. Jones about the free lamps before Mrs. Jones 
got her letter, was reduced to a minimum. 

In the following February, which was a typical 
month, 107,834 lamps were distributed, the cost of dis- 
tribution being merely the expense incident to main- 
taining courteous clerks to pass the lamps over the 
company’s counters. When in April each of the com- 
pany’s residence customers had received one letter the 
entire list was checked against the letters returned and 
lamps were delivered to those few customers who had 
not called for the twenty lamps due them. 


Pricing Appliances on the Basis of Their 
Revenue-Producing Values 


In discussing methods for increasing the revenue 
from present central station customers by inducing 
greater energy consumption through the use of appli- 
ances, Hudson W. Reed of Altoona, Pa., in his paper be- 
fore the Pennsylvania Electric Association last week, 
divided electric appliances into the following four classes 
from the standpoints of merchandising, production of 
revenue and desirability to the housekeeper: 

“1. Low-priced appliances such as flatirons, toasters, 
grills, portable lamps, utility motors, percolators, fans, 
etc. These have become essential to modern housekeep- 
ing and bring in a consistent revenue which the average 
residential customer can pay. 

“2. Low-priced appliances such as heating pads, curl- 
ing irons, chafing dishes, vibrators, etc., which are not 
essential to the average family and bring in very little 
revenue. 

“3. High-priced appliances such as washing machines, 
dish washers, vacuum cleaners, etc. Little revenue is de- 
rived from the use of these appliances, but they tend to 
hold customers, as the housewife who possesses one is 
not apt to move into an unwired house and lose the bene- 
fits of doing her work electrically. 

“4. Electric ranges and water heaters. 


A BASIS FOR FIGURING PRICES 


“There is no doubt that the central station can afford 
to sell some of these appliances at cost or even at a loss,” 
continued Mr. Reed. “It has been shown ‘that for 
each estimated $1 of revenue secured from the average 
new residential customer whose home is on the existing 
lines 57 cents new-business expenditures is required. 
Based on this cost, the central station can afford to ex- 
pend $4.56 for the selling of an appliance that will bring 
a revenue of $8 per year, and still save the $7.20 service 
charge of an additional customer. 

“Treating the selling cost on this basis, a Pennsylvania 
central station recently sold 2500 irons at $1.50 per iron 
and considered the loss between the selling price and the 
total cost delivered to the customer as a well-spent new- 
business investment. 

“The advantage of such a sale is shown conclusively by 
comparing the unit cost of $0.058 per $1 of increased 
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revenue with the 57 cents per $1 of additional revenue 
that new residential customers cost. 

“Assuming that the cost of generating the current 
consumed is 1 cent per kilowatt-hour delivered to the 
customer’s meter and the rate is 6 cents per kilowatt- 
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hour, then the expense of serving the customer who pur- 
chased an iron was $1 for energy plus the merchandising 
loss of 38 cents or a total of $1.38 for the first year. 

“With a revenue of $6 per iron, the operating ratio 
for the new business taken on through this sale is 23 
per cent, which is considerably less than the total op- 
erating ratio. 


THE PROFITABLE PERCOLATOR 


“Other utility appliances which we consider good rev- 
enue producers are listed in the first class of appliances. 
Far too little attention has been given to the sale of per- 
colators. These have been treated by the commercial 
men as a household luxury, whereas they are really a 
refinement of a household necessity. The diversity load 
factor of percolators is far better than that of irons, as 
they are used at different periods of the day throughout 
the week. 

“Portable lamps and candlesticks, while not strictly 
electric appliances, can be treated as such and are very 
good revenue producers. A careful study of their use 
shows that a room containing a portable lamp is gen- 
erally illuminated whether in use or not, while rooms not 
containing them are generally in darkness when not in 
use, 

APPLIANCES TO SELL AT LIST 


“The appliances mentioned, together with toasters, 
grills, fans and utility motors, can be sold below cost and 
yet produce greater profit to the central station than 
new residential lighting customers. On the other hand, 
chafing dishes, vibrators, heating pads, tea samovars, 
curling irons and similar appliances are not used to a 
large extent and are sold more for the customer’s con- 
venience or ornamental effect, and this class of appli- 
ances should be sold at list prices to help carry the over- 
head cost on the appliances listed in the first class. 

“Furthermore, sales of appliances in the second class 
are infrequent, very often requiring the central station 
to carry them in stock for a long time and it would be 
unwise to sell them without a profit. 

“The sale of the third class of appliances, of which 
washing machines, dish washers and vacuum cleaners 
are the most prominent, is very desirable. Terms can 
be made on the deferred payment plan, so that they are 
within the reach of a large per cent of residential cus- 
tomers. Such articles are consistent current users, and 
while the revenue derived may be small, the solution is 
a greater sale of them. They are invaluable for retain- 
ing customers, because a customer possessing either of 
these appliances will not move into a house that is not 
wired unless assurance has been given by the landlord 
that it will be done. As the sale price of a vacuum cleaner 
or washing machine is much higher than that of an iron 
or grill, the profit should not be figured on a percentage 
basis, but rather on a fixed amount. The central station 
can afford to make the sale at a small profit, since these 
appliances tend to make satisfied customers, as they elim- 
inate the worst of household drudgery at a small cost.” 
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Bringing the Electric Range Before House- 
holders Who Will Not Visit the Showroom 


A demonstration of electric ranges which is really a 
course in domestic science is a feature of the educa- 
tional campaign carried on by the Portland (Ore.) Rail- 
way Light & Power Company, in connection with the 
other work of the sales department. Every Tuesday af- 
ternoon between 2.30 and 4 p. m. a full meal is prepared 
on the electric stove in a room where spectators can see 
and hear well. Each week a new menu is taken up and 
the series of lectures throughout the year is arranged 
so as to be attractive continuously to those who wish to 
become more expert as well as to those just beginning 
the study of electric cooking. 

There is educational work to be done also, of course, 
in demonstrating electric ranges among the people too 
busy to attend the weekly sessions. To meet this need, the 
company has adopted a policy of doing the cooking gratis 
for meetings of local organizations provided the range 
is allowed to be in clear view of the assemblage while 
the cooking is in progress, and the woman in charge is 
allowed ten minutes to explain its operation and call at- 
tention to its lack of dirt, odor and inconvenience. In 
this way, through demonstrations before the Parents’ 
and Teachers’ Board and other semi-public organiza- 
tions, the range is being brought to the attention of a 
very desirable class of prospective customers. Such 
demonstrations are now being made in Portland on an 
average of once a month. The cost of installing the 
range and all other expenses attendant upon its use are 
borne by the lighting company, nothing more than the 
materials to be cooked being supplied by the organiza- 
tion served. 


New Orleans Company Held Reception for 
Visitors to View Electrical Week Posters 


When the traveling exhibit of the Society for Elec- 
trical Development’s “America’s Electrical Week’ 
posters was displayed at New Orleans in the general 
offices of the New Orleans Railway & Light Company, 
W. E. Clement, commercial manager of the company, 
took advantage of the opportunity to demonstrate elec- 
tric appliances to the public attracted by the posters. 
Electrically brewed tea and coffee were served to visi- 
tors, with Japanese rice cakes fresh from a native Ori- 
ental’s oven. The exhibit of the posters attracted much 
local interest, and several New Orleans papers gave ex- 
tensive news and editorial mention to the poster con- 
test. 





ELECTRIC TEA AND COFFEE WERE SERVED TO ALL VISITOR~ 


DURING THE POSTER EXHIBIT 
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Wiring and Illumination 


Latest Practice in the Electrical 
Contracting Field and in the Art 
of Interior and Exterior Illumination 





Lighting Systems Precede Other Municipal 
Improvements 


Ornamental street lighting standards are being in- 
stalled in some southern Oregon towns even before 
boardwalks have been dispensed with or other street 
and building improvements have been made. This 
evidence of progressiveness in street lighting is 
attributed to the advanced ideas of people who are 





THIRTY-THREE ORNAMENTAL STREET-LAMP STANDARDS IN 
OREGON TOWN OF 400 POPULATION 


settling in these towns. The accompanying illustrations 
show the use of modern metal standards equipped with 
Mazda lamps on the main street of towns where single 
sidewalks are ample for present needs. 

The town of Glendale, for example, with a population 
of 400, has in service thirty-three three-lamp standards. 
Funds for financing the installation were raised by a 
local women’s club. One member of the club agreed 
to donate one-half the necessary amount if the club 
could raise the remainder. A plan of giving weekly 
socials to which a nominal admission fee was charged 
was adopted and continued for over a year, after which 
a cash order for the lighting system was placed with 
the Pacific States Electric Company of Portland. 


Features of Changes in Chicago Wiring Rules 


The Department of Gas and Electricity of the city 
of Chicago has issued two leaflets which will serve as 
additions to the various rules of the electrical code of 
the department. One leaflet is merely a recompilation 
of the rules on services, placing these rules all together 
in logical order and in usable form, and presenting 
illustrations to show non-approved and approved types 
of service construction. 

The second leaflet is an interpretation and explanation 
of various rules of the Chicago electrical code. Of par- 
ticular importance in this leaflet are the paragraphs on 
cabinets and cut-out boxes, and on pulling in wires: 
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“Cabinets and Cut-Out Boxes.—Special attention is 
called to the printed specification covering cut-out boxes 
and cabinets. After May 15, 1916, all cut-out boxes and 
cabinets must either bear the Underwriters’ Laboratory 
label or they must be submitted to the Department of 
Gas and Electricity for approval. There will be two 
classes of labels, those for cut-out boxes and those for 
cabinets. The main points of difference are as follows: 
The cut-out box must not be used for more than four 
branch circuits. Cut-out boxes must not have any sur- 
face exceeding 360 sq. in. in area or any dimension 
exceeding 24 in. Cut-out boxes may be made of thinner 
metal than required for cabinets. Cabinets may be used 
for any number of circuits, but when the number of 
circuits exceeds four, unless the circuits leave the cab- 
inet directly opposite the cut-out terminals, side wiring 
gutters or a back wiring space must be provided. The 
intent of this rule is to conceal the wires from view, to 
furnish an inclosure for the accumulated combustible 
mass and to provide a protection against mechanical 
injury. Side wiring gutters must completely inclose 
the wires. If a back wiring compartment is used there 
must be a space of not more than 1 in. between the sides 
of the cabinet and the cut-outs or other electrical devices 
within the cabinet; or, if these devices are not large 
enough to insure a compliance with this rule, a false 
bottom must be installed which provides the inclosure 
required. This requirement will apply on all permits 
taken out after May 15, 1916. 

“Pulling Wires in Conduit.—Grease, soap or any other 
substance which has a deteriorating effect upon rubber 
must not be used in pulling wires in conduit. These 
substances will soon deteriorate the rubber insulation 
and make it worthless as an insulator. There is no ob- 
jection to the use of any substance for this purpose so 
long as such substance does not affect the rubber insu- 
lation. Where wire has been pulled in using any of the 
above objectionable materials, the department will not 
approve the installation until the wire has been replaced 
by new wire.” 

In connection with these two previsions, Victor H. 
Tousley, chief electrical inspector for the city, has said 
that the use of the new cut-out boxes will very soon be 
universal throughout the city. When asked for advice 
as to what material to use as a lubricant for pulling 
wires in conduit, the inspection department usually 
recommends soapstone. It is probable that in the future 
steps will be taken to standardize the lubricating coat 
applied to the outside of wire by the manufacturers so 
that the need for using an auxiliary lubricant, which is 
now necessary in pulling in some brands of wire, may 
be eliminated entirely. 


New Hotel at Rupert, Idaho, to Install 
300-Kw. in Oil-Filled Electric Heaters 


The Rupert (Idaho) Electric Company has secured the 
contract for electrically heating the new hotel to be con- 
structed at Rupert, obtaining the order in competition 
with a much lower installation figure on a coal boiler. 
The contract price for electric heating was more than 
double that of the coal boiler, but the electric company 
was awarded the contract because in the opinion of the 
architect and the owner the electric plant will be more 
satisfactory in cost of operation and in reduced depreci- 
ation. In fact, F. N. Victor, manager of the Rupert 
Electric Company, guarantees the electric heating plant 
to show no depreciation for a period of five years. 

The electrical equipment for the new hotel will con- 
sist of either thirty 10-kw. or sixty 5-kw. units, the 
resistors being in tubes filled with oil. 
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LEAKAGE AND ATTENUATION 
IN TELEPHONY | 


An Investigation of the Variation of the Constants 
of Unloaded Aerial Lines with Weather 
in England 


HE first part of an interesting paper on long-dis- 
tance and cable telephony (underground and sub- 
marine) by B. S. Cohen and J. G. Hill was pub- 
lished in the London Electrician of Aug. 11, 1916. The 
apparatus used in England as standard of comparison 
is the Western Electric Company’s common battery set. 
Normal speakers in silent cabinets can, by means of this 
apparatus, communicate with each other over a standard 
cable of a length such that the attenuation constant mul- 
tiplied by the circuit length (the attenuation length) 
equals 5.0; or, alternately, over any combination of line 
and apparatus where the total attenuation does not ex- 
ceed 5.0. In practice, however, the efficiency of a line 
is subject to fluctuation on account of variation in leak- 
age, and owing to disturbances caused both by electro- 
static and electromagnetic induction, etc. 
The attenuation constant of an unloaded aerial line, 
given in the simplest form, is 


wRVYC/L + %GVL/C 


where R, C, L and G are the resistance, inductance, 
capacity and leakance per unit length of the line re- 
spectively. 

The constants R, L and C show only a small variation 
with change of frequency or change of weather, but the 
quantity G is subject to considerable variation both with 
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FIG. 1—RELATIONSHIP BETWEEN LEAKANCE AS MEASURED 
FRANKE MACHINE AND THE ATTENUATION CONSTANT 
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frequency and weather, and this must be taken into ac- 
count in estimating the distance to which communica- 
tion is possible. The distance will, to a certain extent, 
obviously be dependent upon the climatic conditions of 
the country through which the wires pass. 

A series of observations on the variation of the elec- 
trical constants of unloaded 300 Ib. aerial circuit lines 
at telephonic frequencies was recently made in England 
during the winter months, and the following results 
were obtained: The mean attenuation constant observed 


at a frequency such that 2xf = 5000 was 0.0058 (f be- 
ing the number of cycles per second). The maximum 
was 0.00627 and the minimum 0.00522. The constant 
calculated (assuming 1 megohm insulation per mile) 
was 0.0057. Although it will be seen that the mean 
figure obtained was very near to that usually taken, it 
will be noted that in different weather conditions the 
attenuation constant varied nearly 10 per cent above and 
below the figure, giving a total variation of nearly 20 
per cent. This was due to variations of leakance. It 
may also be observed that the leakance at alternating- 
current frequencies was considerably greater in fine 
weather than that obtained by direct-current measure- 
ments. It is of interest to note that the mean insula- 
tion measured at a frequency such that 2xf = 5000 was 
of the order of 2/3 megohm per mile or 1 megohm per 
kilometer. It is, however, some point towards the mini- 
mum insulation which determines the practical efficiency 
to be assigned to a line, and therefore, the efficiency 
which can be relied upon in England in winter weather 
is a little less than 0.5 megohm per mile, or 0.8 megohm 
per kilometer. Figs. 1 and 2 show the results which 
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FIG. 2—VARIATION OF LEAKANCE WITH FREQUENCY OF VARIOUS 
DATES 


were obtained during the experiments. The investiga- 
tion brings out clearly the deleterious effects of leak- 
ance both on the attenuation constant and the quality 
of speech. Although good insulators are used in Eng- 
land, the relatively damp climate makes it very difficult 
to obtain insulation as high as is obtained in some coun- 
tries, notably America. The matter is, however, being 
specially investigated. The question is important, be- 
cause if it be given that relatively high insulation on 
an aerial line can be maintained, this is the most effi- 
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cient type of line available, and it must be relied upon 
for very long-distance communication. 

The author then takes up the discussion of means of 
extending the range of communication on areial lines 
by coil loading or by telephone relays. The paper is to 
be continued. 


Generators, Motors and Transformers 


Effect of Brush Width on Commutation.—C. G. 
LEWIS.—This article analyzes the conditions under 
which satisfactory commutation can be secured, dealing 
particularly with different designs of armatures, and 
arrangements of brushes. The author states that when 
the brush width is increased the width of the com- 
mutating zone is also increased and if this is carried 
too far the brush will short-circuit some of the arma- 
ture coils when under an active field, due to the fring- 
ing of the main field flux. If this happens it is almost 
impossible to make the machine commutate properly, 
and the only thing to do is to make the brush nar- 
rower. Commutating poles should cover approxi- 
mately the width of the commutating zone, so the 
width of the brush cannot be increased beyond a cer- 
tain limit on this account. When the commutating 
pole is not wide enough it does not sufficiently com- 
pensate for the short-circuit voltage generated in the 
armature coils on the outside edges of the commutating 
zone. Therefore, there will be local currents which 
may cause sparkling and heat the armature coils above 
normal. The width of the commutating pole and zone 
can be determined from the following formula: 

Width of commutating zone=P; (C, + B;—k-+Cy) 
— Cy. 

Where P; is tooth pitch in inches; C, is number of 
commutator bars per slot; B; is number of commutator 
bars covered by the brush; k is a constant depending 
on the type of winding; C, is number of commutator 
bars which the armature coils are chorded. 

The brush must be wider, the fewer bars there are 
on the commutator in order to cover the same number 
of bars. However, it is generally necessary to make 
the brush wider as the number of bars is increased 
in order to keep the same width of commutating zone. 
The brush width can not be increased indefinitely and 
thereby commutating conditions move better for the 
limit of the allowable total volts across the brush is 
reached. Approximately two volts across the brush 
uncompensated for is permissible with fairly good com- 
mutation. If wifhout the commutating pole there is 
8 volts across the brush the allowable departure from 
exact compensation is 25 per cent, with 16 volts across 
the brush normally, the voltage will have to be com- 
pensated for within 12.5 per cent. When the brush 
width is changed the brush position or neutral is 
changed. The amount that the brushes will have to be 
shifted is equal to half the change in the brush width. 
—Electric Journal, August, 1916. 

Design of Electromagnetic Machines——STANLEY 
PARKER SMITH.—This is the third section of an ar- 
ticle in which the author deals with the principles un- 
derlying the design of continuous current machines. 
In this particular section the characteristics of the 
magnetic circuit, magnetization of the iron, the de- 
sign of shunt and interpole winding, and the calcula- 
tion of efficiency are subjects taken up. A schedule is 
also given of the leading particulars of design for 
slow speed, direct-current generator rated at 350-kw., 
500 volts—London Electrician, July 21, 1916. 

Instrument Transformers.—CHARLES C. GARRARD.— 
This is a section of a forthcoming book on electric 
switch and controlling gear. The design of current 
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transformers is considered. The author deals largely 
with characteristics of current transformers and designs 
to avoid magnetic leakage between the secondary and 
primary. A number of illustrations and curves are 
given showing comparisons of characteristics of trans- 
formers of different designs.—London Electrician, July 
21, 1916. 


Electrochemistry and Batteries 


Standardization of Lead Storage Batteries for Elec- 
tric Vehicles.—In a report of the Electric Vehicle Com- 
mittee of the (British) Incorporated Municipal Elec- 
trical Association it is stated that at the suggestion of 
the committee this matter was gone into by the accumu- 
lator makers’ section of the B. E. A. M. A., with the 
result that the accumulator makers have agreed to the 
following as the maximum over-all sizes: These sizes 
will be known as “E.V.C.” standards: For all sizes the 
maximum width of the cell shall be 6 5/16 in. (163 mm.) 
and the maximum over-all height, including connector, 
147% in. (378 mm.). The maximum length of the small- 
est size, i.e., that with seven plates, shall be 2 7/16 in. 
(62 mm.), with the addition of 5 in. (16 mm.) for each 
pair of plates above seven plates. An exception is in 
the case of the Chloride Accumulator Company’s “iron- 
clad-exide” type of cell, in connection with which the 
length of the seven-plate size is 234 in. (70 mm.), with 
the addition of 34 in. (19 mm.) for each pair of plates 
above seven plates. A standard rating for lead-acid 
electric vehicle célls known as “E.V.C.” standard rating 
has also been agreed to and is as follows: “E.V.C.” 
standard rating shall be “the capacity in ampere-hours 
obtained by a continuous discharge at a uniform rate 
for a period of five hours until the voltage of the cell 
falls to 1.7.” Example: If a battery is specified to 
have an “E.V.C.” standard rating of 180 amp.-hr., it 
means that the battery will give this capacity when dis- 
charged at a continuous rate of 36 amp. for a period 
of five hours, at the end of which time the voltage per 
cell shall not have fallen below 1.7 volts. It is desirable 
to add that other points that have been standardized 
in relation to lead-acid accumulators, some of them 
being in the committee’s previous report, are as follows: 
“E.V.C.” standard plates, height 85g in. (219 mm.); 
width, 534 in. (146 mm.); lug centers, 5% in. (111 
mm.). “E.V.C.” standard inspection plug shall be that 
which will fit a hole in the cover of the cell 1 in. (2504 
mm.) in diameter. “E.V.C.” standard charging voltage 
shall be that which is suitable for charging forty-four 
lead-acid cells, i.e., 85 to 120 volts. This voltage is also 
suitable for charging sixty cells of the nickel-iron-alkali 
type.—London Electrician, June 30, 1916. 

The Metal Spray Process.—In this article the Schoop 
process for depositing electropositive metals on iron and 
steel and many other coherent bodies, whether metallic 
or not, is explained and experiments referred to. These 
indicate that the action of the spray is purely mechani- 
cal except in a few cases where the impact metals have 
a chemical affinity. Any metal wire can be sprayed but 
a hard metal, such as copper, cannot be applied with 
the same degree of adherence upon a solid copper object 
as it would be upon a more porous cast-iron object or 
upon a softer metal such as lead or zinc. These coat- 
ings may be polished or buffed like any ordinary metal 
but usually the finishing process makes such procedure 
uneconomical. In spraying where the softer metal forms 
the object, the body of it as well as its pores will be 
penertated by the harder metal and its projectile action. 
Sprayed coatings used for protective purposes rather 
than for finish or decoration are restricted to lead for 
resisting acid, to lead, tin and zine for resisting air, 
moisture, sea water and ordinary atmospheric action and 
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to aluminum for resisting high temperature. However, 
where oxidation of the coating is of no importance cop- 
per and its alloys can be freely used. The usual thick- 
ness of coatings is from 0.001 to 0.002 in—Gen. Elec. 
Rev., August, 1916. 


Units, Measurements and Instruments 


Mercury Jet Interrupters.—C. E. S. PHILLIPS.—An 
abstract of a (British) Physical Society paper describ- 
ing an experimental attempt to ascertain the form of 
the mercury column issuing from a hole in the side of 
a rotating drum that is continuously supplied with mer- 
cury by centrifugal action. Incidentally a new form 
of interrupter is introduced, in which the interior is 
visible through a window in the lid. The arrangement 
forms a suitable apparatus for experiments with vari- 
ous forms of orifices and metallic contact segments, and 
the paper gives an account of work in that direction. 
As it is important to insure the cleanliness of the mer- 
cury in interrupters of this type, the usual copper seg- 
ments are replaced by ones made of tantalum, which 
for many reasons is preferable. Tantalum is not 
“wetted” by mercury, it remains clean and bright in- 
definitely, and its high melting point renders it lasting. 
Experiments with various forms of orifice are described, 
and it is pointed out that the issuing stream is only 
slightly affected by this means. An explanation is given 
of the fact that a vertical slit orifice will not produce 
a ribbon of mercury, and that no matter how much the 
diameter of the orifice is increased beyond about 2 mm., 
the cross-section of the mercury column remains un- 
altered. A method is described, however, by which a 
much larger stream of mercury can be obtained from 
the rotating drum, if necessary. Brief reference is 
made to experiments with various volatile liquids in 
suppressing the flare which occurs when the mercury 
columns leave the contact segments. The three well- 
known substances which are most effective in this re- 
spect are coal gas, hydrogen and ether. It is pointed 
out that experiments of this nature are necessary, in 
view of the wide use now made of mercury interrupters 
in X-ray work.—London Electrician, June 30, 1915. 


Telegraphy, Telephony and Signals 


Buzzer and Sound Amplifier.—An illustrated descrip- 
tion of a new buzzer and sound amplifier invented by 
Alban Roberts. The principle involved is the tuning 
of a column of air inclosed in a tube after the style of 
the old pitch pipe. Taking the familiar reaction be- 
tween a telephone receiver and transmitter as a basis, 
Roberts has devised a buzzer which possesses no make- 
and-break contacts, and which emits a perfectly clear 
and sustained musical note for any length of time. As 
shown in Fig. 3, the watch-type receiver R and trans- 





FIG. 3—DIAGRAM OF THE ROBERTS BUZZER 


mitter M are coupled in circuit through an induction 
coil C with a battery B, and are fixed facing each other 
at a distance apart of a few centimeters in a cylindrical 
case, which confines the column of air between them 
and thus strengthens the reaction. Directly the circuit 
is closed a clear, musical note is emitted in the usual 
way. The back of the receiver is partly removed to 
allow of the attachment of a tube 7, in which moves a 
piston P; by varving the distance between the dia- 
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phragm of the receiver and the piston, the natural pitch 
of the inclosed air column is varied over a range lim- 
ited only by the length of the tube and the dimensions 
of the receiver, the natural frequency of the diaphragm 
of the receiver being completely suppressed or over- 
come by that of the pitch pipe. This arrangement 
forms an excellent buzzer with variable note, consum- 
ing very little current, and is of very simple construc- 
tion. The signaling circuit can be taken off the sec- 
ondary terminals of the coil in shunt to the receiver, 





FIG. 4—CONSTRUCTION OF THE ROBERTS AMPLIFIER 


and the timber and pitch of the note are well adapted 
for the purpose to which buzzers are applied. The 
sound intensifier or amplifier (Fig. 4) depends upon 
the same principle, and is purely acoustic in its action. 
It consists, in one form, of a tube T fitted with a mova- 
ble piston P, and one or two side tube ¢t, ending in 
sockets in which telephone receiver R connected with 
the source of electrical oscillations (such as a wireless 
antenna) fit closely. To a pocket in the upper end of 
the tube 7 is connected a pneumatic head-set such as 
is used by medical men in connection with the stetho- 
scope, consisting of rubber tubes rr, which end in ear- 
pieces ee attached to the steel spring S. The operator, 
with the head-set in place, varies the position of the 
piston in the tube until resonance is obtained with the 
incoming signals—which is indicated by the manifold 
increase in the strength of the sounds. Reception can 
then proceed without further adjustment, but if desired 
a shunt can be applied to the telephone receivers to 
damp down all the oscillations to which they are sub- 
jected; obviously those which are not reinforced can be 
made practically inaudible, while the note which has 
been selected for intensification remains clear and dis- 
tinct. The device thus forms a means of tuning out 


-irregular and undesirable oscillations, and retaining 


only those which are useful. It has the advantage that 
it can be added to any wireless installation without 
alteration to the latter. Instead of listening to the re- 
ceivers directly, the operator places them in the sockets 
on the Roberts intensifier, and puts on the head-set of 
the latter.—London Elec. Review, June 30, 1916. 

High-Frequency Output of Telephone Transmitters.— 
E. W. KELLOGG.—This article discusses the efficiency of 
telephone transmitters as affected by their design and 
circuit conditions. The effect of circuit impedance on 
power transfer, the impedance equality for maximum 
power transfer, the use of induction coil to change im- 
pedance, features of higher resistance transmitters and 
advantage of high power factor are subjects discussed 
in the article.—Telephony, Aug. 12, 1916. 


Miscellaneous 


Engineering Education and Research.—An account of 
the report of the committee of the Council for Organiz- 
ing British Engineering Industry. The present report 
indicates some of the changes which the committee con- 
siders it most necessary to make in present British 
methods of educating engineers; it suggests legislative 
and administrative means of effecting some of these 
changes; and concludes by pointing out the need of 
greatly increasing the volume of research in connection 
with the British engineering industry.—-London Elec- 
trician, July 7, 1916. 
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Forced Draft for Peak Loads 


To the Editor of ELECTRICAL WORLD: 

Sir:—In reading the article on 
“Forced Draft for Peak Loads” in the 
July 8 issue of the ELECTRICAL WORLD, 
page 68, I feel prompted to cover this 
subject in a general way, because it is 
one with which so many operating engi- 
neers are deeply concerned. It is in the 
boiler room that most of the money is 
spent and it is, likewise, in the boiler 
room that the greatest saving can be 
effected. While apparatus has been im- 
proved as regards reliability and effi- 
ciency, the trend throughout the coun- 
try seems to be toward the adoption of 
more careful operating methods rather 
than for the use of radically different 
apparatus. The greatest losses are due 
to excessive air and careless firing— 
both matters which may be remedied in 
no small measure with little effort or 
expense—and it is probably safe to 
state that in many plants a saving of 
20 per cent and more could be effected 
without any additional investment by 
merely modifying or changing existing 
operating methods. This saving could 
be increased very materially, of course, 
by replacing obsolete apparatus or re- 
habilitating existing equipment. 

It is unnecessary to distinguish here 
between forced and induced mechanical 
draft since the choice depends upon the 
characteristics of fuel used, the type of 
stokers, the stack height and capacity, 
etc. Either possesses advantages over 
natural draft in that it is independent 
of atmospheric conditions and is thus 
more reliable, is more flexible, is at all 
times under the close control of the 
operator, and permits of higher forcing 
of the boilers suddenly or otherwise. 
Where extreme overloads are to be car- 
ried a combination of forced and in- 
duced draft has much to recommend it. 

It is now the custom not only to force 
boilers above their normal rating during 
peak-load periods but to operate them 
continuously in excess of what would 
have been considered good practice a 
few years ago. Allowing an average 
heating surface of 10 sq. ft. per boiler- 
horsepower, which is the customary fig- 
ure, it will be found that to-day this 
has been reduced to as low as 4 sq. ft. 
per boiler-horsepower, and in a number 
of large power houses the capacity in 
boilers furnished is 1 b.hp. for every 3.5 
to 4.5 kw. 

In forcing boilers it is advisable to 
know the limit to which they may be 
forced or overloaded. There are three 
factors upon which the maximum over- 
loading may depend. One is the scale- 
forming properties of the water and the 
amount of solid matter held in suspen- 

ion; the second is the amount of fuel 
‘is possible to burn per unit of area in 
unit of time; the third is the thorough- 
s of water circulation through the 
voller, Impure water may be taken 
are of in any of the several well-known 

ys where justification exists for so 
dong. Fuel consumption can be in- 
ased—where stack and_ breeching 

C pacity permit, by mechanical draft, 
anc especially the combination of forced 
and induced draft, and suitable furnace 
stoker design. There remains, 
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therefore, the water circulation through 
the boiler as the factor imposing the 
limitations, and it is safe to say at this 
time that the ultimate capacity of a 
boiler is its ability to circulate water 
with sufficient rapidity to keep the heat- 
ing surfaces wet and to disengage the 
steam from the water, and not, as so 
many persons suppose, the inability to 
transfer heat from the furnace to the 
water. 

The best proof that forced draft and 
high ratings, whether for normal or 
peak-load periods, possess more advan- 
tages than disadvantages is found in 
the increasing popularity of the custom. 
While the practice is to be encouraged 
as a whole it may not be out of place to 
sound a note of warning since high 
ratings, if carried to extremes, may 
lead to unlooked-for troubles, bringing 
with them danger to life and limb as 
well as expense. Apart from the lesser 
evils of high ratings such as deterio- 
ration of settings, burning out of grate 
surfaces, tuyeres, etc., of the furnace, 
the boiler itself is liable to become 
damaged. Certain forms of scale are 
particularly prone to crack off when 
subjected to sudden temperature change 
such as occurs when passing from 
normal to heavy forcing and vice versa. 
This cracked scale lodges on the tubes 
and forms what is known as “bags.” 
Again, it will often be found that scale 
is removed during heavy forcing and 
kept from making contact with the 
metal surfaces by the steaming of the 
water. When, however, the furnace is 
banked this scale falls and settles on 
the tubes, causing bags. Another mat- 
ter requiring attention is the possibility 
of the tubes becoming overheated on 
account of the impingement of flame 
upon them. At high ratings, with some 
forms of furnace construction, the 
flames from the fire may play against 
the tubes with an intense heat almost 
like that of a blow torch, and when this 
happens overheating may occur. 

These criticisms are not intended to 
detract from operating at high ratings 
but simply to point out that the practice 
is not without its possible dangers. 
When this is realized, and more careful 
and frequent inspection and supervision 
instituted and special effort made to 
maintain the boiler heating surfaces in 
clean condition, these dangers are 
greatly reduced. 

At the higher evaporation per unit of 
heating surface and the higher velocity 
of the hot furnace gases when passing 
through the boiler and up the chimney 
these gases will retain a greater amount 
of heat than when lower ratings and 
natural draft is used. While the heat 
loss from this cause is more than com- 
pensated for by smaller radiation loss 
the use of economizers for the recovery 
of this heat appears, prima facie, par- 
ticularly advantageous in all cases. 
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Whether it is really so depends, of 
course, upon a number of factors which 
must be determined separately for each 
individual case. By the use of econ- 
omizers the over-all efficiency of the 
boiler room is raised, and since the an- 
nual charges upon economizer surface 
are considerably lower than for boiler 
heating surface, capital and mainte- 
nance charges are also reduced. In this 
connection it is rather interesting to 
note that the economizer possesses 
water-purifying properties, and thus 
extends somewhat the limits to which a 
boiler may be forced where impure 
water is the criterion. 

Where really high forcing is resorted 
to, the use of steel-incased boiler set- 
tings are particularly worth while. The 
steel-incased setting is subject to slower 
deterioration and the maintenance costs 
are therefore lower. By reducing the 
air infiltration and thermal losses the 
thermal efficiency of the fire is increased 
and the capacity of the breechings and 
stack increased. 

Another matter closely allied to high 
ratings and the sudden and variable 
forcing of individual boilers during 
peak-load periods is that of the drive 
for the mechanical stokers. For hard 
driving individual drive of the stokers 
instead of the usual drive from a com- 
mon shaft offers advantages. Where 
a number of stokers are driven from 
one shaft the speed variation of the 
individual stokers is within rather a 
small margin, whereas individual motor 
drive permits of a large range of speed 
with close control made with a mini- 
mum of effort and lost time. 

In reviewing the needs of many cen- 
tral stations it may be said that pri- 
marily they are for refinements of oper- 
ating methods and secondly improved 
apparatus. There must be capable and 
close supervision. The men must be 
educated for their work and instruments 
for their guidance must be furnished. 
Moreover, means should be found that 
will make it worth their while to obtain 
the best results. The high efficiencies 
so frequently obtained on test are of 
little real value if not sustained, as they 
rarely are, and it is only by means of 
continuous records of furnace and boiler 
performance by means of draft gages in 
various points of the furnace, the steam 
flow meter for indicating the rate of 
steaming, the CO. recorder, analysis of 
the ash for carbon content, a record of 
stack temperatures and the analysis of 
the coal, etc., that furnace and boiler 
can be operated to best advantage. 
Operating in this way will, in prac- 
tically .all cases, show a surprising in- 
crease in over-all efficiency. Then, 
where feasible, attention might with 
advantage be turned to the advisability 
of mechanical draft and stokers, econ- 
omizers, steel-incased settings and the 
use of preheated air from the turbo- 
generators. Maximum efficiency is 
obtained only when labor, fuel and 
apparatus are utilized to their full ad- 
vantage, and in many cases the desired 
result can be obtained by the expendi- 
ture of mental effort instead of money. 


Ivor L. KENTISH-RANKIN. 
Chicago, Il. 
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GEORGE B. TRIPP 


George B. Tripp, who was elected 
president of the Pennsylvania Electric 
Association at the close of its conven- 
tion at Eagles Mere Park, Pa., last 
week, is vice-president of the Harris- 
burg Light & Power Company. Mr. 
Tripp is a native of Pennsylvania, hav- 
ing been born at Scranton in 1871. 
Following a course of general school- 
ing in Scranton and Philadelphia, he 
began his electrical career in a practi- 
cal course of instruction in the shops of 
the Weightman Electric Company of 
Scranton, including experience in the 
foundry, machine shop and electrical 
departments. In 1891 he became con- 
nected with the engineering depart- 
ment of the Edison General Electric 
Company of New York. This company 
was later consolidated with the Thom- 
son-Houston Company of Lynn, Mass., 
forming the General Electric Company. 
In 1894 Mr. Tripp was employed as 
engineer with the Howard Electric 
Company of New York, participating 
in the development of the long-burning 
inclosed arc lamp. Since that time he 
has been engaged in central station 
work, serving in various capacities with 
the Cleveland Electric [Illuminating 
Company, Cleveland; as general mana- 
ger of the Colorado Springs (Col.) 
Electric Company, and also as an offi- 
cial of other electric companies in Colo- 
rado, including the Central Colorado 
Power Company, the Leadville Light & 
Power Company, and the Las Animas 
Electric Company. In 1911 he resigned 
as general manager of the Colorado 
companies to take up the management 
of the Harrisburg (Pa.) Light, Heat 
& Power Company, of which he was 
later made vice-president. Mr. Tripp 
is best known at the present time, per- 
haps, in his connection as vice-presi- 
dent and operating executive of the 
United Gas & Electric Company of 
New York City, which operates the 
Harrisburg company. He is a mem- 
ber of many public utility and engi- 
neering organizations, and was for 
several years president of the Colorado 
Polytechnic Society, and was also pres- 
ident of the Colorado Electric Light, 
Power & Railway Association. 

W. Bernhard, formerly of Sacra- 
mento, Cal., has been appointed man- 
ager for the Great Western Power 
Company at Petaluma, Cal. 
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Ernest D. Metcalf has been appointed 
assistant manager and superintendent 
of construction of the Union Light & 
Power Company, Franklin, Mass. 

Edward J. Cheney, formerly of Sche- 
nectady, N. Y., has been promoted to be 
chief of the division of light, heat and 
power of the New York Public Service 
Commission for the Second District. 
Mr. Cheney succeeds Edward McGuire 
of Buffalo, who has resigned from the 
service and returned to Buffalo to en- 
gage in private business. Mr. Cheney 
has for four years been assistant chief 
of the division which he now heads. He 
is a graduate of the University of Min- 
nesota, class of 1904, and was a member 
of the engineering staff of the General 
Electric Company at Schenectady, N. Y., 
before entering the employ of the Pub- 
lic Service Commission. 

F. H. B. Paine, who, with Dr. William 
McClellan and H. T. Campion, an- 
nounces the formation of the engineer- 
ing partnership of Paine, McClellan & 
Campion, with offices in New York City 
and Philadelphia, first entered the elec- 
trical field in 1886, when he went into 
the Westinghouse laboratories at Pitts- 
burgh, Pa., as a student, in the days of 
Shallenberger, Stanley, Tesla, Schmid, 
Scott, Stillwell, Lamme and others. 
In 1889 he became a salesman and en- 
gineer, establishing electric lighting 
companies in municipalities. From 
1891 to 1893 he was in the employ of 
the Edison General Electric Company 
and the Siemens & Halske Company, 
doing combined engineering and com- 
mercial work. In 1893, however, he 
returned to the Westinghouse Com- 
pany, spending most of his time at the 
New England office, and finally becom- 
ing its manager. In 1899 he made a 
two years’ tour of Japan, Eastern Si- 
beria, China, the Philippines, Siam and 
India, in order to study export condi- 
tions and foreign business. Returning 
to the United States in 1901 he estab- 
lished an export department. In 1905 
he became general manager of the con- 
struction work of the Ontario Power 
Company, one of the first large devel- 
opments of long-distance transmission 
in America. Later he took charge of 
the development of the Niagara, Lock- 
port & Ontario Power Company, final- 
ly becoming its vice-president and gen- 
eral manager, and having charge of all 
the executive work in connection with 
the engineering, construction, operation 
and commercial development of this 
great company. In 1911 he made an- 
other trip to Europe to study utilities, 
and on his return opened an office in 
New York as a consulting engineer 
and counsellor to public utilities, spe- 
cializing in valuations and appraisals, 
rate making, management and organi- 
zation. 
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DR. C. 


H. SHARP 


Dr. Clayton H. Sharp, who de- 
scribes in this issue a recent devel- 
opment in illumination measuring ap- 
paratus, is technical director of the 
Electrical Testing Laboratories, New 
York City, and has taken a promi- 
nent part in the work of international 
standardization as a member of the 
United States committee of the Inter- 
national Electrotechnical Commission 
and the International Commission on 
Illumination. Dr. Sharp is a past- 
president of the Illuminating Engineer- 
ing Society of the United States, of 
which he was one of the founders, and 
is, eco-inventor, with Preston S. Mil- 
lar, general manager of the laborato- 
ries, of several illumination measuring 
devices, including the familiar Sharp- 
Millar photometer. Dr. Sharp was 
graduated from Hamilton College in 
1890 and took his doctor’s degree at 
Cornell University, following residence 
as a graduate student from 1892 to 
1895. During the next six years Dr. 
Sharp engaged in research and instruc- 
tional work at Cornell, except for an 
interval of a year spent in European 
travel and in research in the Physical 
Institute at Leipsic, Germany. In 1901 
Dr. Sharp resigned from Cornell to be- 
come test officer at the Electrical Test- 
ing Laboratories, where he has since 
been in charge of technical work for 
the company, serving also as its vice- 
president. 

E. A. Bradner, who has been ap- 
pointed general manager of the Hobart 
(Okla.) Electric Company, was for thir- 
teen years associated with the Grays 
Harbor (Wash.) Railway & Light Com- 
pany, resigning as superintendent to 
accept the position at Hobart. Upon 
their departure from Grays Harbor, Mr. 
and Mrs. Bradner were the guests at 
a farewell dinner given by forty of the 
staff of the Grays Harbor company. 
W. S. Mendenhall, advertising manager 
of the company, presided as toastmas- 
ter, and addresses were made by P. A. 
Bertrand, general manager, and others 


W. B. Haney has resigned as super- 
intendent of the municipal light and 
water department at Warren, Min: 
the position held by him for the la:' 
thirteen years, and has been appointed 
local manager of the New Rockfor’, 
N. D., property of the General Utiliti«s 
Corporation. 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 


Used in the Electrical Field 








A New Water-Wheel 
Governor 


A new type of water-wheel governor 
to be known as Type T has been de- 
veloped and recently placed on the 
market by the Lombard Governor Com- 
pany of Ashland, Mass. Although this 
governor is primarily intended for di- 
rect connection to wicket gate turbines, 
it may also be applied to cylinder gate 
wheels. It is built in all sizes from 
3000 ft.-lb. output to 30,000 ft.-lb. out- 
put, this range making it applicable 
to all wicket gate turbines up to 8000 
hp. under 150 ft. of head. For units 
requiring more energy to handle the 









gates a Type T actuator is used in con- 
junction with servomotors furnished by 
the wheel builders. 

In the accompanying illustration the 
governor is shown arranged for direct 
connection to a horizontal gate shaft. 
It is also furnished with a sub-base 
which forms both a steady bearing and 
a support for a vertical gate shaft. 
The unit may be operated on either 
the open or the closed system and is 
driven by a novel design of rotary 
pump which may be either belt or 
motor driven. The pump is equipped 
with a special unloading valve. 

The makers claim that this governor 
s unusually steady under constant load, 
quickly regains equilibrium under sud- 
den load change, and gives the same de- 
gree of speed regulation which is ob- 
tained with other Lombard governors 
of recent design. One of its outstand- 
ing features is that its foot-pounds of 
output may be very easily increased 





without changing the governor setting 
or altering the gate rigging or the gov- 
ernor connections thereto. The entire 
range of governor sizes is obtained 
with only two governor frames with 
the cylinders interchangeable. 

The hand control is entirely hydrau- 
lic. A small hand wheel is provided 
which when rotated so as to move a 
pointer over a scale indicating gate 
opening, causes the governor piston to 
automatically move the water-wheel 
gates to the indicated position where 
they will stay without any tendency to 
creep. The shift from hand control to 
governor control may be made in a 
couple of seconds, it is said, thus per- 


GOVERNOR ARRANGED 

FOR DIRECT CON- 
NECTION TO A HOR- 
IZONTAL GATE 
SHAFT 


mitting of throwing the unit under 
governor control very accurately. If, 
during the erection of the plant, or at 
any other time when there is no tank 
pressure, it is desired to move the 
water-wheel gates to a definite position, 
it may be done by means of the hand 
pump mounted on the governor frame. 

The anti-racing mechanism provided 
is of the floating lever type similar to 
that used in the Keokuk (Iowa) in- 
stallation and other large plants 
where the utmost refinements of de- 
sign have been worked out. It is of 
rugged design with the _ returning 
mechanism built with hardened steel 
wearing surfaces. The dash _ pot, 
which is somewhat larger than on other 
Lombard governors, is of the vertical 
type, without glands or packings of 
any kind, so that any kind of clear min- 
eral oil may be used in it. The entire 
anti-racing mechanism and dash-pot 
connections are kept in a constant state 


of tension one way, so that if eventually 
wear introduces lost motion, it can have 
no effect on the proper functioning of 
the parts. This, it is claimed, is a very 
important element of design, for lost 
motion in this part of a governor is 
fatal to good speed regulation. 

The operating requirements of many 
plants, especially where the quantity of 
impounded water is small and the 
water-wheel full gate discharge is 
greater than the flow, demand that the 


governor may be quickly adjusted so. 


as not to open the water-wheel gates 
more than a predetermined amount 
under any circumstances and irrespec- 
tive of load. The gate limiting device 
of the Type T governor performs this 
function with an adjustment that may 
be made in a few seconds, varied at 
will or altogether eliminated at the 
will of the operator. 

To take care of conditions in plants 
where closed penstocks to water wheels 
are long, especially if the water ve- 
locity therein is high, and where the 
governor action if quick enough to pro- 
duce good speed regulation also pro- 
duces water hammer effect in the 
penstock or wheel case, a slow closing 
device is provided with the Type T 
governor. The conditions named are 
prevented by slowing up the rate of 
motion of the governor piston as it 
approaches the position of closed water- 
wheel gates. This slowing up is ad- 
justable, and obtains at both ends of 
the stroke, for the governor may be 
set to close gates either with an out- 
ward or an inward stroke of the gov- 
ernor piston according to the direction 
of rotation of the gate shaft. 

The makers claim to have incorpo- 
rated in this new governor the best 
features of previous Lombard designs 
together with a number of new elements 
which have been in practical operation 
for some time, and for this reason be- 
lieve that this design will supersede 
many of the fifty or more other designs 
of governors which they now manufac- 
ture. 


Inclosed Safety Switch 


The “Square D” inclosed switch, 
which is shown herewith, is being 
marketed by the Western Electric Com- 
pany, 195 Broadway, New York, and 
made by the Detroit (Mich.) Fuse & 
Manufacturing Company, and the devel- 
opment of it has been carried out in 
accordance with the principles of the 
safety-first movement in the standardi- 
zation of electrical equipment. The 
switch is also recommended for use by 
central station companies as entrance 
service equipment where metered serv- 
ice is given. It effectually prevents the 


| 
| 
| 
, 











586 


theft of current which is generally ac- 
complished by wiring around the meter. 
The switch terminal and fuse are under 
lock and key, and while the electric cur- 
rent user can turn the current on or 





FiG. 1—INCLOSED SWITCH WITH METER 
off at will by means of the handle out- 
side the box, the energy carrying parts 
and wiring remain inaccessible. Meter 
trims for joining the switch box and 
meter are available for any type of cur- 
rent meter. 

The switch and cut-out unit are com- 
pletely inclosed in a metal box pro- 
vided with a hinge cover which is held 
closed with a simple spring catch. The 
switch is operated by a crank handle 
outside the box. The switch may also 
be locked in the “off” position to pre- 
vent accident when repairs are in prog- 
ress. Means are also provided to lock 
or seal the cover shut to prevent un- 
authorized persons overfusing the 
switch or tampering with live connec- 
tions. These switches are also pro- 
vided with a label issued by the Under- 
writers Laboratories, Inc., indicating 





FIG. 2—60-AMP. SWITCH OPEN, SHOWING 
CARTRIDGE FUSES 
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that they have been examined and 
tested with the object of classing them 
as safety apparatus. They have also 
been approved by the Federal Bureau 
of Standards and the Workmen’s Com- 
pensation Service Bureau. 

The “Square D” inclosed switch is 
made in two general types: the pressed- 
steel type suitable for lighting circuits, 
machine tools and other uses where 
severe service conditions do not prevail, 
and the plunger or cast type, which is 
of more rigid construction and designed 
for especially severe service. 

The pressed-steel switch is made for 
all commercial pressures of from 125 
volts to 600 volts, and in capacities of 
from 30 amp. to 600 amp. All switches 
for 60 amp. and over are equipped with 
a quick “break” attachment to prevent 
the formation of dangerous arcs. The 
ends of the pressed-steel box are re- 
movable and ean be equipped with 
plates for suitable knock-outs to fit any 
wiring condition. The plunger switch 
has the switch gear inclosed in a cast- 
metal casing and, as in the case of the 
pressed-steel type the mechanism is 
operated from the outside of the box. 
The switch mechanism is of the quick 
“make” and “break” type and when 
closed a gasket in the lid makes the box 
fire, water and fume proof, so that in- 
stallations may be made where water, 
fumes and dust exist without injury to 
the working parts of the switch. The 
switches are so constructed that the 
covers cannot be removed when the 
switch is in the “on” position. Neither 
can the covers be closed after opening 
until the mechanism is brought to the 
“off” positions. This arrangement has 
been worked out so as to obviate the 
possibility of short-circuits in danger- 
ous atmosphere in the process of open- 
ing and closing the switches. 


Conduit End Fitting 


The Johnson “Cap-Swivel-Set” illus- 
trated herewith is provided with a 
swivel nut which permits the device to 
be attached to wired conduits without 





CONDUIT END FITTING WITH AND WITH- 
OUT LUG ATTACHMENT 


twisting the wires. The device is com- 
pletely assembled at the factory, the 
maker asserts, and it remains in its 
complete form at all times, especially 
while being attached to wired conduits. 
It is neat in appearance, practical and 
inexpensive and can be quickly attached 
to conduits in dark as well as light 
places. There are no screws, the porce- 
lain being held in the frame which is 
riveted to the lower plate. No strain 
can be brought against the porcelain. 
When the end of the conduit is inserted, 
the threaded bushing seats against the 
shoulder in the bushing and not against 
the porcelain. The fitting may be pro- 
vided with or without a lug attachment 
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for receiving a ground wire when 
grounding of systems is necessary. 
The device is being made by the Cap- 
Swivel-Let Company, Warren, R. I. 


Pole Aligning Jack 


In the accompanying illustration, a 
steel jack for aligning poles is shown 
as made for this use by Templeton- 
Kenly & Company, Chicago. The out- 
fit, which includes the jack, a chain, a 
bar and an I-beam base, weighs 182 lb. 





METHOD OF USING JACK TO ALIGN POLES 


The jack alone weighs 94 lb. When 
this apparatus is used for aligning 
poles, one man with a light wagon or 
motor car only is required. 

The method of straightening and 
holding a pole shown in the illustration 
is applicable in those cases where the 
poles are on level ground. The great- 
est difficulty in aligning poles is en- 
countered, however, when the pole line 
is located on the edge of a bank or 
slope. Under these conditions a conve- 
nient jack footing on the “under” side 
of the pole is not always available. 
One method of procedure made possible 
by this jack in such cases is to set the 
jack on the I-beam base against the 
butt of the pole with the upper end of 
the lever bar leaned away from the pole 
at an angle of about 45 deg. with the 
pole. By connecting a chain to the up- 
per end of the jack and the pole and by 
wedging a railroad tie or other heavy 
timber between the pole base and the 
jack at the ground line, the device can 
be operated and the pole brought back 
into line and held there in the same way 
as when the pole is on level ground. 


Automatic Elevator Safety 
Device 


The American Safety Utilities Com 
pany, 1018 Peoples Gas Building, Chi 
cago, has brought out an improved pas 
senger elevator door and control lock 
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This device is designed to prevent 
opening any door along the elevator 
shaft until the elevator is at that land- 
ing, to prevent the opening of any door 
except the one before which the ele- 
vator is standing, and to prevent the 
movement of the elevator while the 
door is open. The improved apparatus 
is made in two types, one for electric 
elevators and the other for hydraulic 
and steam elevators. 

When constructed for use with elec- 
tric elevators the device consists of a 
solenoid connected to a system of 
levers, which operate a gate-unlocking 
cam, a switch for energizing the sole- 
noid from the 220-volt control circuit, 
and a gate mechanism for operating 
the switch and holding the gate in the 
locked position when the car is away 
from the landing. All of the apparatus 
is carried on the car with the excep- 
tion of the gate locks, one of which is 
installed inside the elevator shaft at 
each landing. The apparatus for hy- 
draulic and steam elevators differs from 
that used on electric cars in that an 
additional lever and cam are provided 
for locking the operator’s control lever. 

The cycle of operation for an elec- 
tric elevator is as follows: When a 


car is at the landing, the initial move- 
ment of the gate operates a switch on 
the car, which opens the control cir- 
cuit, and at the same time energizes 
a solenoid from the control circuit. The 
solenoid raises a cam, releasing the 
This action is prac- 


steel gate lock. 
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tically instantaneous and does not in- 
terfere with quick opening of the gate. 
When the passengers have been taken 
or discharged, the final movement of 
the gate operates the switch and opens 
the solenoid circuit. The cam then 
drops by gravity, and as it drops, locks 
the gate. The then completed move- 
ment of the switch closes the control 
circuit again, so that the operator may 
start the elevator. The starting of 
the car from the landing is not re- 
tarded, but correct operation is com- 
pelled. The switch in the control cir- 
cuit is a single-pole double-throw unit 
which cannot be closed in both posi- 
tions at the same time. Therefore, the 
control circuit must be open before 
the gate-unlocking circuit is closed. 
The cycle of operation of hydraulic and 
electric elevators is practically the 
same, except that there is no electric 
control circtit to be opened or closed 
on the hydraulic elevators and the mo- 
tion of the car while the gate is open 
is prevented by mechanical locking of 
the operator’s lever through a cam rod 
attached to the solenoid. The details 
of the equipment used in these opera- 
tions may be seen in the accompanying 
sketches. 

Up to the present time this system 
of elevator safety control is said to 
be the only one which is approved by 
the Underwriters’ Laboratories for 
both hydraulic and electric elevators 
without limitation, and which is inter- 
changeable from hydraulic to electric 
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apparatus, and vice versa. Provision 
is made inside the elevator cab so that, 
in case of emergency only, the car en- 
gaged may be operated independently 
of the automatic system. The distance 
within which the car floor must be to 
the landing floor, and the range of 
operation under emergency conditions 
may be adjusted within any desired 
limit. One of the chief points which 
the manufacturers of this device claim 
as an advantage for it is that only 
one switch is used for any elevator 
shaft, and this switch is carried on the 
car. There are no springs in the de- 
vice or parts on it which come into 
contact while the car is in motion, and 
the few moving parts are rugged. The 
manufacturers claim the device to be 
mechanically strong, simple in con- 
struction and operation, and absolutely 
foolproof, requiring a minimum of 
maintenance and provided with means 
for emergency operation. 

United States letters 
been granted on the safety locking 
system as it stands. Additional pat- 
ents are pending on other improve- 
ments, one of which is a lock controlled 
by a small series solenoid on the con- 
trol board, which prevents the closing 
of the direction switch in the control 
house when a gate is open. This pre- 
vents accidents which are caused by the 
man in the control house closing the 
wrong direction switch in an attempt 
to raise an elevator out of the pit when 
it has gone past the limit switch. 
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NEWS OF THE INDUSTRY 


A Review of Activities in the Electrical Manufacturing, Selling 
and Central-Station Fields 








New Variable Head Plant for Southern 
Power Company 


A variable head hydroelectric plant will be erected by 
the Southern Power Company at Bridge Water, N. C., 
between Asheville and Salisbury, close to the Catawba 
River. The operating company is known as the Western 
Carolina Power Company. This plant will be installed 
in connection with a large reservoir which is used to 
impound the water in the wet seasor. During the dry 
season when the water is required tor the other plants 
of the Southern Power Company further down the 
Catawba River, the water is let out of this reservoir 
through the turbine wheels. 

Two turbines will be installed in this plant at the pres- 
ent time, contract for which was awarded the latter part 
of last week to the I. P. Morris Company. Each turbine 
is designed under normal conditions to deliver 13,200 hp. 
to the generator shaft when operating under an effective 
head of 115 ft. The actual head on these wheels will 
range from a maximum of 135 ft. to a minimum head of 
practically zero. In other words, they will continue to 
run the turbines as the reservoir level is drawn down 
to the point where the units practically develop no 
power. It is not, of course, expected that it will ever 
be necessary to draw down the reservoir to this extent, 
the amount depending on the amount of water in the 
river. 

Each of the turbines will be of the vertical shaft, 
Single runner type with cast-iron volute casings, 
governor operated relief valve and _ hydraulically 
operated pivot valves at the entrance of each casing. 
The two turbines will be fed.from one 20-ft. diameter 
steel penstock which will be provided with two branches 
at its lower end for connection to the turbine casings. 
These wheels are of extremely large size as may be 
judged from the fact that the intake opening of each 
casing will be about 9 ft. 6 in. in diameter. 


Preparations for ‘““America’s Electrical Week”’ 


Broad plans are being laid and considerable publicity 
matter being sent out by the Society for Electrical De- 
velopment preparatory to the celebration of ‘“Amer- 
ica’s Electrical Week,” to be held early in December. 

One of the executive staff of the society will visit 
practically every city of considerable size in the United 
States during this fall with the idea of having ‘“elec- 
trical nights” in the interest of “America’s Electrical 
Week.” At these gatherings electrical men, advertising 
men, Rotary Club members and others interested will 
be invited to attend. The society’s staff member will 
deliver an illustrated address on the progress of the 
campaign and how each individual can profit. Motion 
pictures on electrical subjects will be shown. The local 
committees in charge of the campaign will attend to 
the entertainment. J. M. Wakeman, general manager 
of the society, will begin his speaking tour on Oct. 18, 
visiting Indianapolis, Cincinnati, Dayton, Columbus, 
Pittsburgh, Philadelphia and other large cities, and H. 
W. Alexander, director of publicity, began his tour 


con 


on Sept. 15, stopping first at Kansas City, then traveling 
west to Denver, Colorado Springs and to Glenwood 
Springs, addressing the Colorado Electric Light, Power 
& Railway Association convention. He will then visit 
Salt Lake City, Ogden, and return by Denver, Pueblo, 
Dallas, Houston, New Orleans, Memphis, St. Louis, 
Omaha, Minneapolis, St. Paul, Waterloo, Iowa, and Chi- 
cago. George W. Hill, another member of the society’s 
staff, is en route through the South and Middle East, 
visiting Washington, Richmond, Charlotte, Atlanta, 
Birmingham, Louisville, Peoria, Grand Rapids, Cleve- 
land, Sandusky, Buffalo, through New York State to 
New England. The society’s Pacific Coast representa- 
tive, Arthur H. Halloran, is visiting all cities and con- 
ventions along the Coast. 

The newspapers have taken a keen interest in the 
campaign, and have given it invaluable editorial sup- 
port. A new committee “How To” handbook just out, 
entitled “How to Plan Your Work,” has been mailed to 
1500 local committeemen, Jovian officials and N.E.L.A. 
sections. It details exactly how a committee can be 
formed to carry on campaigns in cities of 10,000 and 
under, cities of 10,000 to 50,000 and 50,000 and over. 
The next “How To” booklet will be entitled “More Cus- 
tomers—More Sales—More Profits for You.” It will 
be ready for distribution about Sept. 25. Its purpose 
will be to detail how each individual in the industry can 
participate with profit. 

To take care of the additional work entailed by the 
week the society has increased its staff by the follow- 
ing: E. M. Hunt, formerly advertising manager of the 
United Profit-Sharing Corporation, a subsidiary of the 
United Cigar Stores, and F. C. Myers on the publicity 
staff, and Robert A. Jones as statistician. 


A Sparkless Rotary Converter with 
Fixed Brushes 


In a patent, No. 1,191,759, issued to Sewall Cabot, 
the inventor sets forth that he has constructed an ap- 
paratus converting 220-volt, 60-cycle, three-phase alter- 
nating-current to 80,000-volt direct current, for use with 





SPARKLESS ROTARY CONVERTER 


Roentgen ray tubes which requires no shifting of the 
angle of commutation for all loads up to 0.02 amp. The 
secret of such successful conversion without the usual 
commutation sparking troubles is attributed to trans- 
formers having an unusual reduction in their leakage 
inductance. 
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Cleveland League’s New Quarters 


Elaborate ceremonies attended the formal opening of 
the new quarters of the Cleveland Electrical League on 
the roof of Hotel Statler on Sept. 7, and which was 
announced in these columns last week. Following a 
luncheon in the ballroom of the hotel at noon, the keys 
to the club rooms were presented to President N. H. 
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I. E. S. Annual Convention 


On Monday morning, Sept. 18, the annual convention 
of the Illuminating Engineering Society will open at 
the Bellevue-Stratford, Philadelphia, Pa., with an ad- 
dress of welcome by Mayor Thomas B. Smith. L. B. 
Marks of New York will make the response to Mayor 
Smith’s welcome, and will be followed by President 





LOUNGING ROOM AND DINING ROOM OF CLEVELAND ELECTRICAL LEAGUE’S NEW QUARTERS 


Boynton, who accepted them in a few appropriate words. 
T. P. Cagwin, past-president of the league and formerly 
connected with the Cleveland Telephone Company, made 
the dedicatory address. 

A number of vaudeville artists furnished entertain- 
ment during the reception in the afternoon. More than 
half of the large attendance were ladies. 

The Cleveland Electrical League is reputed to be the 
largest local organization of electrical men in the world, 
and the club rooms just opened are in keeping with the 
activities that have been inaugurated by it. They ex- 
tend for a distance of 180 ft. along the top of the 
hotel, and with numerous large windows furnish a 
splendid view of Lake Erie and the business section 
of the city, with its long streets radiating from the 
center of the city to the various outlying residential 
districts. 

The elevators from the lobby of the hotel open into 
a long foyer, and directly in front of the landing is the 
office of Secretary R. S. Dunning. To the right and in 
front is the main lounging room, while at the opposite 
end of the foyer is the main dining room, which seats 
250 people, and adjoining it are two private dining 
rooms, which may be opened into it when needed. The 
main dining room commands an excellent view of the 
lake. All the monthly meetings will be held in this 
room, following the usual luncheons. 

Between the private dining rooms and the office are 
the ladies’ parlors, appropriately finished and appointed. 
Cloak rooms and toilet rooms adjoin them. There are 
also two billiard rooms opening off the foyer on this 
side, and opposite them are men’s toilet rooms, coat 
rooms and other small apartments for the use of the 
club. At the side of the dining room is a kitchen, fully 
equipped. 

An elaborate series of activities has been arranged 
for the coming year by a committee consisting of Henry 
J. Davies, chairman; R. W. Shanton, Norman Anderson, 
Brainard Dyer, H. S. Greene, John M. Garfield, Dr. J. 
Morris Fay, Thomas S. Farrel, Peter Yensen, S. E. 
Doane, Prof. H. B. Dates, Wade Harrison, G. E. Miller, 
M. H. Moffatt and N. H. Boynton. 


Charles P. Steinmetz, who will deliver his address. The 
morning session will conclude with the reports of the 
committee on nomenclature and standards and of the 
committee on progress. 

The remainder of the technical program has been 
arranged as follows: 

Monday afternoon—General session: “Lighting of 
Cleveland Museum of Art,” by Dr. E. O. Hyde, research 
laboratory National Lamp Works, Cleveland, Ohio; 
“Colored Glasses in Illuminating Engineering,” by Dr. 
Henry Phelps Gage, Corning (N. Y.) Glass Works; 
“Optic Projection as a Problem in Illumination,” by J. 
A. Orange, research laboratory General Electric Com- 
pany, Schenectady, N. Y.; “Projection Engineering,” by 
R. B. Chillas, National Carbon Company, Cleveland, 
Ohio. 

Tuesday morning—General session: “Gas Illumination 
of the Philadelphia Civic Exposition,” by C. S. Snyder 
and F. H. Gilpin, United Gas Improvement Company, 
Philadelphia; “The Integrating Sphere and a New Type 
of Compensating Screen,” by F. A. Benford, illuminating 
engineering laboratory General Electric Company, 
Schenectady, N. Y.; “The Interpretation of Forced Life 
Tests of Incandescent Electric Lamps,” by L. J. Lew- 
inson, Electrical Testing Laboratory, New York; “An 
Application of Probability to Inspection,” by W. G. 
Housekeeper, engineering department Western Electric 
Company, New York. 

Tuesday afternoon—Scientific session: ‘Apparent 
Brightness: Its Conditions and Properties,” by Dr. L. 
T. Troland, research laboratory National Lamp Works, 
Cleveland, Ohio; “Effects of Brightness and Contrasts 
on Vision,” by Dr. P. G. Nutting, Eastman Kodak Com- 
pany, Rochester, N. Y.; “The Effect of Brightness of 
Light Source on General Illumination,” by Prof. F. C. 
Caldwell, Ohio State University, Columbus; “Experi- 
ments on the Eye with Pendant Reflectors of Different 
Densities and Designs,” by Dr. C. E. Ferree and G. 
Rand, Bryn Mawr College, Bryn Mawr, Pa. 

Wednesday morning—Commercial session: “Gas and 
Electric Lighting in the Home,” by C. J. Van Geisen 
and C. H. French, Public Service Corporation of New 
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Jersey, Newark, N. J.; “Studies of Economics in Office 
Building Lighting,” by S. G. Hibben, consulting engi- 
neer, Pittsburgh, Pa.; “Reflectors for Glass Bowls,” by 
J. L. Stair and J. A. Hoeveler, National X-Ray Reflector 
Company, Chicago, Ill.; “Recent Developments in Pris- 
matic Glassware,” by H. L. Jenkins and G. W. Roosa, 
Holophane Glass Company, Newark, Ohio. 


VALUATION OF CINCINNATI 
PROPERTY FIXED 


Commission Allows $8,733,500 for Rate-Making Pur- 
poses, Which Is $1,600,000 More Than 
City’s Figure 

The Ohio Public Utilities Commission has fixed the 
permanent valuation of the properties of the Union Gas 
& Electric Company of Cincinnati for rate-making pur- 
poses at $8,733,500. This is more than $1,600,000 in 
excess of the figures found by A. C. King, engineer em- 
ployed by the city, and over $280,000 more than the 
tentative value made by the commission some time ago. 
The company’s valuation of $21,049,681 was reduced 
more than half in the final finding. The decision of the 
commission was announced on Sept. 8. 

The commission declined to include in full the com- 
pany’s claim of $5,581,600 for franchise value, $2,550,- 
263 for the cost of financing and $2,716,765 for devel- 
opment of the business. This is the cause of the wide 
difference between the valuations of the commission and 
the company. A charge of $241,000 for preliminary 
organization and financing was allowed, as was $375,000 
for attaching business. The working capital was placed 
at $150,000, and taxes for one and one-half years while 
the company was being developed were allowed and 
interest at the rate of 6 per cent for the same period 
was included. The commission also found that the 
company had property used and useful in the business 
outside of the city which was worth $155,655. 

The cost of the property new was found to be $10,- 
350,104, and the depreciation was fixed at $1,616,604, 
leaving the present value $8,733,500. The principal 
items were fixed as follows: Land, $630,434; buildings, 
$915,015; power plant equipment, $1,883,790; substa- 
tion equipment, $706,804; distribution system, $2,667,- 
190; interest during reproduction, $644,528, and cost of 
attaching business, $375,000. The increases made by 
the commission were largely on real estate. 

The rate for service fixed by an ordinance passed by 
the City Council some time ago and approved by a 
referendum vote is 8.5 cents per kilowatt-hour. After 
learning of the valuation made by the commission, some 
of the city officials said they expected a slight increase 
in this rate to accord with those figures, while others 
expressed the belief that this rate will cover an 8 per 
cent return on the amount. It was the intention of the 
Council to provide for an 8 per cent return on a value 
of $7,700,000. The result will depend upon whether 
the commission holds that the company should receive 
such a return on the investment. The ordinance was 
appealed to the commission, and it has yet to decide 
upon the rate. 

In regard to the valuation President W. W. Freeman 
of the Union Gas & Electric Company is quoted as 
follows: 

“The valuation fixed by the commission proves the 
contention of the company that the valuation of the 
city’s expert upon which the ordinance fixing an 8.5-cent 
rate was based absurdly low, and, furthermore, that at 
a fair valuation of properties the rates charged by the 
company in the past have been entirely reasonable. 

“It also proves there was no equitable basis for the 
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reduction in rates fixed by the ordinance and appealed 
from by the company. The company is prepared to 
submit such further evidence as the commission may 
require in order to fix the rates to be charged in the 
future in accordance with the valuation of the prop- 
erties just handed down.” 


An Ammeter-Voltmeter to Withstand 
Vibrations 


It is of substantial advantage in instruments per- 
manently exposed to vibration to reduce as far as pos- 
sible the number of connecting screws which cannot be 
locked, and to be as sparing as possible of terminals for 
electric connections. In consequence of the jarring to 
which motor cars, or railway vehicles are exposed, con- 
nections become loose and then cause disturbances, the 
origin of which is only discovered with great difficulty. 

According to an invention of Alfred Schoeller of 





IAL 
CONSTRUCTION OF A COMBINED AMMETER AND VOLT METER 


Frankfort, Germany, which is the basis of Patent No. 
1,195,508, the permanent magnets, the supporting plate 
for the series resistance, the terminal springs for the 
moving coil, the series resistance, and the change-over 
contacts of the instrument are arranged one above the 
other with the necessary insulation between them. All 
of these parts are fastened upon a base plate by means 
of a bridge beam and only two screws. By means of the 
contact spring the moving system can be connected for 
voltage measurements in series with the resistance, or 
for current measurements across the shunt into the cir- 
cuit to be measured. 


Public Service Commission News 
Vermont Commission 


In considering the petition of the Central Power Cor- 
poration of Vermont for a certificate of public good for 
a hydroelectric power and distributing plant the com- 
mission took a decided stand on the matter of competi- 
tion in power service. In this respect the commission 
said: 

“An abundance of electric power for industrial pur- 
poses cannot but tend to foster the establishment of new 
industries and the extension of industries already ex- 
isting. Vermont’s greatest natural resource at the pres- 
ent time is its water-power. We are of the opinion that 
the establishment of the principle of a strict limitation 
of the distribution for power and mechanical purposes 
only, of electrical energy produced from Vermont’s wa- 
ter-powers to any single company in a particular com- 
munity, would not be proper or conducive to the best 
interests of the State. In this conclusion, we refer to 
the distribution of electric energy for power and me- 
chanical purposes alone, and do not mean thereby to in- 
dorse the desirability of duplication of companies in the 
distribution of electricity for lighting and domestic pur- 
poses.” 








SEPTEMBER 16, 1916 


Current News 


and Notes 


| 
| 
Timely items on electrical happenings | 
throughout the world, together with 
brief notes of general interest. | 
| 
J 








Power for Laundries.—Twenty-five 
per cent of the total horsepower used 
by power laundries in the United States 
in 1914, according to the Census Bu- 
reau’s figures, was electric power. The 
total amount of electricity in use in 
1914 was 44,168 hp. The increase in 
five years was 84.7 per cent. 


Fire Engine Electrically Heated.— 
Electricity as a substitute for artificial 
gas or coal in keeping water warm in 
fire engines between calls is now being 
tested by the Spokane fire department. 
By arrangement with Fire Chief Weeks 
the Washington Water Power Company 
has installed an electric boiler heater 
at station No. 5, in the city hall, in 
which the new plan will be given a trial. 


Agree on Audit of Books of Cleve- 
jand.—At a hearing before the Ohio 
Public Utilities Commission on Sept. 7 
an agreement was reached by which an 
expert audit of the books of the Cleve- 
land Electric Illuminating Company 
will be made that the city may secure 
data in its contention for the fairness 
of its 3-cent rate ordinance. The com- 
pany agreed to stand half of the ex- 
pense and City Law Director Fitzgerald 
said he would endeavor to have the city 
pay the other half. 


Minneapolis Takes Stand on Isolated 
Plants.—The City Council of Minneapo- 
lis has declined permission to an iso- 
lated electric power plant, owned by and 
serving a wholesale house, to construct 
conduits for the purpose of running 
wires to serve another building. The 
Council took the ground that the per- 
mit would be against public policy, be- 
cause the granting of such permits 
would be inconsistent with the mainte- 
nance of lower rates in the business 
section by the central station company 
serving the city. 

Injury due to Defect in Electric 
Wires. — There are two theories and 
two lines of decisions, writes C. P. Ber- 
ry, in Case and Comment, touching the 
liability of an electric company supply: 
ing current to a consumer where the 
injury arises by reason of a defective 
condition in the wires or equipment be- 
longing to the consumer. One is that 
by the act of furnishing for use so dan- 
gerous a force as electricity a party is 
bound to know that the poles and wires 
over which it is to be conveyed are in 
such condition that the furnishing of 
such current will not endanger life or 
limb. The other is that the one who 
provides and controls the apparatus 
and equipment over which the current 
is conveyed is bound to attend to their 
safety, and that its mere supply to such 
party does not render the party supply- 
ing it responsible for the condition of 
such apparatus and equipment. 
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Congressional Inquiry on Government 
Ownership of Public Utilities. — It has 
been announced that the joint sub-com- 
mittee of Congress appointed to inves- 
tigate the subject of government regu- 
lation and control of public utilities will 
begin its hearings in Washington on 
Nov. 20. Among other things the com- 
mittee is authorized to investigate the 
“subject of government ownership of all 
public utilities, such as telegraph, wire- 
less, cable, telephone, express compa- 
nies and railroads as to the wisdom or 
feasibility of government ownership of 
such utilities and as to the comparative 
worth and efficiency of government reg- 
ulation and control as compared with 
government ownership and operation.” 


Electrical Exhibit to Be Given in Con- 
nection with Industrial Exposition at 
Cleveland.—One of the most important 
features connected with the industrial 
exposition to be given at Edgwater 
Park, Cleveland, Ohio, on Feb. 2-9 in- 
clusive by the Cleveland Chamber of 
Industry will be an electrical exhibit. 
In addition to the exhibit proper, the 
lighting of the grounds and the eight 
great tents that will house the exposi- 
tion will be interesting. The grounds 
will be lighted by 1200-cp. are lamps. 
In each tent there will be 100-watt and 
200-watt gas-filled lamps, while 750- 
watt lamps will be used on the run- 
ways. The boulevards will be lighted 
with festoons of lamps between West 
Sixty-fifth and West Sixty-seventh 
Streets. Another attraction will be an 
industrial pageant, which will consist 
largely of electric floats, and prizes will 
be offered for the most novel designs 
and other features. It is felt that this 
will arouse interest in electricity. 


Illinois Commission Report—The sec- 
ond annual report of the State Public 
Utilities Commission of Illinois, ad- 
vance sheets of which are just off the 
press, indicates the divers activities of 
the State regulatory body. The report 
discloses that the commission has en- 
tered orders in 1644 formal cases, of 
which thirty-nine, or 2.4 per cent, have 
been appealed to courts possessing ju- 
risdiction. Of these appealed cases 
thirteen were carried to the Supreme 
Court of Illinois, which reversed the 
commission in only two of its orders, 
and reversed the Railroad and Ware- 
house Commission, the predecessor of 
the present commission. in two other 
orders. Thus the commission itself has 
been finally reversed in only one-tenth 
of 1 per cent of its orders. The com- 
mission, since its inception in January, 
1914, to the date of the second annual 
report, has disposed of 770 informal 
cases requiring more or less extended 
investigation, and has received fees 
(principally for authorization of secur- 
ities) amounting to $816,223 against 
disbursements for salaries and other 
expenditures amounting to $309,883—a 
net balance turned into the State’s 
treasury of more than $500,000. A 
complete tabulated list of the stocks, 
bonds and other securities authorized 
by the commission shows that all stock 
is required by the commission to be sold 
at par, and, with two exceptions, all 
bonds were required to be sold at 85 or 
above. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is regularly printed in 
the first issue of each month on the 
next-to-last text page. 


Kansas City Section, A. I. E. E.—At 
a meeting to be held early in October 
by the Kansas City Section of the 
American Institute of Electrical Engi- 
neers, W. F. Barnes will present a paper 
on “Electric Applications in Oil Fields.” 

Rochester Section, A. I. E. E.—A 
meeting of the Rochester Section of 
the A. I. E. E. will be held on Sept. 22, 
when a paper entitled “Some Little Rec- 
ognized Factors in the Use of Power- 
Limiting Reactors” will be presented 
by John C. Parker. 


Louisville Jovian League.—The first 
of the regular weekly Jovian lunches 
was called for Sept. 12, after a summer 
hiatus, and the first meeting of the 
Jovian committee which will superin- 
tend the electrical demonstration dur- 
ing America’s Electrical Week will be 
held on Sept. 19. 


Joint Meeting of Jovians and Insti- 
tute’ at Pittsburgh.—A joint meeting 
and dinner was held by the American 
Institute of Electrical Engineers and 
the Jovian League of Pittsburgh on 
Sept. 12 at the Fort Pitt Hotel, Pitts- 
burgh. Different phases of the subject 
of “The Relations of the Utilities Cor- 
porations to the Public” were presented 
by H. N. Muller, superintendent distri- 
bution, Duquesne Light Company, C. I. 
McCahill, attorney for West Penn Pow- 
er Company and Dr. W. M. Holtz, chief 
medical bureau, Pittsburgh Railways 
Company and Duquesne Light Com- 
pany. 

Empire State Gas and Electric Asso- 
ciation.—The annual convention of the 
Empire State Gas and Electrical Asso- 
ciation will be held in the United Engi- 
neering Societies Building, New York 
City, on Oct. 5 and 6. As far as it 
has been completed to date, the pro- 
gram comprises the following: “Taxa- 
tion,” by Paul Shipman Andrews; “Ex- 
tensions,” by Carl F. Graf; “Accident 
Risks,” by C. E. Morrison. On Oct. 5 
a buffet luncheon will be served and on 
the following day the delegates will 
lunch together at the Engineers Club. 
Senator J. Henry Walters of Syracuse 
has accepted an invitation to be present 
and address the members on this occa- 
sion. Arrangements are being made 
for a golf tournament on one of the 
Metropolitan courses on the day before 
the convention. A meeting under the 
direction of the electric distribution 
committee was held at Glens Falls on 
Sept. 8. The topics discussed were: 
“Lighting Protection for Overhead 
Lines,” “Poles and Crossarms—Inspec- 
tion and Renewing—Preservative Treat- 
ment—Concrete Reinforcement of Pole 
Butts,” “Sector Cable” and “Methods 
of Handling Trouble Complaints Rela- 
tive to Interruptions of Service.” 
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TUNGSTEN LAMP SITUATION 


Certain Independent Lamp Manufacturers May Be- 
come Licensed Under Just and Hanaman Patent 


Ever since the General Electric Company won its suit 
against the Laco-Phillips Company for infringement of the 
Just and Hanaman patent for a tungsten filament incan- 
descent electric lamp there has been some speculation in 
the lamp trade as to the significance of the decision with 
respect to the independent manufacturers. Would the Gen- 
eral Electric Company license them to make lamps and, if 
so, under what conditions? 

So far as could be found out none of the independent 
manufacturers has yet become licensed. There are suffi- 
cient reasons to warrant the belief, however, that unless 
something unforeseen happens a number of the more promi- 
nent independent lamp manufacturers will make overtures 
to become licensed in the very near future. The license 
they will seek will grant merely permission to manufacture 
incandescent lamps under the Just and Hanaman patent, 
and perhaps use of certain processes in lamp manufacture 
now employed by the associated manufacturers. In any 
event, it is not anticipated that the licenses, if granted, 
will permit the use of the trade name “Mazda” now used 
by all of the associated manufacturers. Should any of 
the independents become licensed no change is expected 
in the organization, selling policies, trade names, etc. 

One of the prominent independent lamp manufacturers, 
the Independent Lamp & Wire Company, New York, has an- 
nounced that it is working under its own patents, Nos. 1,- 
166,464, 1,155,427, 1,111,698 and 1,076,590. The Independent 
company and the General Electric are now in litigation con- 
cerning the relative merits of their respective patents. 


HEATING APPLIANCE PRICES 


Cost of Raw Material Prevents Manufaciurers from 
Coming to Any Decision 


One more month and the new prices on electric-heating 
appliances that come under the Marsh patent go into ef- 
fect. What these prices are has not yet been definitely 
determined. On each device there will be a minimum list 
and maximum discounts as was decided many months ago. 
The matter of discounts, it is understood, offers no difficulty. 

There has arisen a situation that was beyond anyone’s 
control to stop and which without a doubt has been re- 
sponsible for the major part of the delay in arriving at a 
satisfactory set of prices. That situation is the one now 
uppermost in the metal market, namely, advancing prices 
and uncertain delivery. 

Therefore a condition such as the following confronts 
those who are attempting to adjust heating device prices. 
There are four manufacturers, say of flatirons, A, B, C and 
D. By foresight A has bought his manufacturing materials 
at a rate of 10 cents, B because he ordered later at a rate 
of 12 cents, C at a rate of 14 cents and D at a rate of 15 
cents. D, however, ordered so late that he finds out he 
can only get half of his requirements at 15 cents, the other 
half he is fortunate enough to be able to place for de- 
livery at 30 cents. Now A is willing to advance his price 
a little bit because it is all profit, but naturally he is not 
willing to advance it to the extent that D wants it ad- 
vanced. D points out that unless a certain price is charged 
he will lose money. Discord arises and the licensors find 
it very difficult as a result to arrive at a system of prices 
that will be satisfactory and fair to all. There is little 
doubt, however, but that prices will be higher. 
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FACTORY CONGESTION MAKES 
NECESSARY NEW SHIPPING PLANS 


Deliveries Now Made of Goods as Completed, With- 
out Waiting for Other Parts of Order to 
Be Finished 


Electrical manufacturing facilities are now so crowded 
with orders waiting to be filled that factories now are 
known to be sending out for delivery goods as completed. 
Where formerly it was the practice not to ship an order 
until every part of the order was ready for delivery, at 
present, should any one part become ready before another 
part, the first part ready is shipped immediately. That is, 
if a generator is ordered, and the exciter is ready for 
shipment a month or two in advance of the generator 
itself, the exciter is boxed up and shipped to the buyer, 
while it may be some weeks after before the generator 
will arrive. Likewise, if an order came in for a number of 
motors of different sizes, the buyer would probably receive 
the motors in odd lots. This has become necessary so as 
to make available every possible square foot of factory 
space for operation in spite of the increased shipping cost. 


FOREIGN LAMP TRADE 


Two Hundred Per Cent Increase in Number of 
Lamps Exported in Twelve Months 


Foreign demand for incandescent lamps to-day is greater 
than the supply. South America, Spain, Australia, England, 
France, Italy, Russia and other important trade centers are 
in the market for immense quantities of lamps. Much of 
this trade was formerly supplied by the German and Aus- 
trian lamp factories, the output of which, of course, is now 
unable to find its way into foreign markets. English fac- 
tories are unable to supply the home demand for lamps and, 
as a result the imports, especially from Holland, have in- 
creased considerably. 

Exports from the United States have increased 200 per 
cent in the past year. In the twelve months ended June 30, 
1913, 2,135,119 lamps valued at $391,503 were exported; in 
the next twelve months 3,347,851 lamps valued at $575,072 
and in the twelve months ended June 30, last, 8,868,619 
lamps valued at $1,426,911 were exported, an increase of 
roughly 200 per cent in the year. As much as these exports 
have been increased they do not show the real demand for 
lamps in this country for export trade. There have been 
frequent orders for large quantities of lamps known to have 
been in the market without being placed. Even the smaller 
factories which formerly did very little or no export busi- 
ness have been forced by the volume of business to open 
foreign offices. 

Under ordinary conditions, of course, this foreign trade 
could be handled with little or no difficulty, but just now the 
domestic market has reached such enormous proportions 
that production is taxed to the utmost. Additions and im- 
provements have been made and new machinery ordered but 
still the lamp factories are swamped with domestic business. 
Under such conditions the lamp manufacturers of this coun- 
try have had a difficult situation to face. There was an 
opportunity to lay hold of the lamp trade of the world and 
establish American lamps firmly in the foreign markets. 
There were no other serious competitors and it was such 
an opportunity as the lamp men have dreamed of. As the 
opportunity offered itself, however, the industry was con- 
fronted with the domestic market and it was decided to 
serve America first. Foreign orders, it is understood, there- 
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fore, will be taken, but only where they will not adversely 
affect the domestic trade. 

The bulk of this foreign trade is for tungsten lamps. 
There seems to be a fast growing demand for the gas- 
filled lamps for street lighting, especially from South 
America. Miniature lamps have played a large part in the 
export trade. Every soldier in the European war, it is 
understood, is provided with a flash lamp. Millions of these 
lamps were exported from this country. 


METAL MARKET SITUATION 


Copper Higher at 28.25 Cents, Lead Also Up, Spelter 
Lower and Steel Not Likely to Go Higher 


Developments of the past few weeks have been such as 
will probably affect the electrical manufacturing industry 
considerably. Europe is again a heavy buyer of copper, 
both as to raw material and that worked up into brass. The 
Entente forces are now making inquiries for 1917 require- 
ments, and bids of 26 cents for 400,000,000 lb. to be deliv- 
ered throughout next year have been made. Prices have 
been advancing now for some weeks and as thiS paper was 
going to press electrolytic was selling at 28.25 cents for 
prompt, 27.75 cents for October delivery and 27.62% for 
November and December deliveries. Quotations of 27 cents 
are held for way on into 1917. In the past month copper 
has gone up 1.5 cents a pound, and it is felt by those inti- 
mately connected with the market that further increases 
may be expected. 

Steel companies are sold up, but there seems little likeli- 
hood of any advance in price of steel for industrial purposes: 
The head of one of the largest steel companies says no new 
business in certain products is being solicited due to the 
already sold up condition of the mills. “There are a large 
number of old consumers who must have steel, and we have 
to move cautiously in booking business in order that these 
customers get all the steel they want. We give them the 
preference over the foreign buyers of munition steel. For- 
eign consumers are paying more for their steel than do- 
mestic consumers, and this is as it should be. I do not look 
for any reaction in prices this year. At the same time, steel 
producers are not anxious to see prices advance much above 
their present level.” 

Spelter is selling at 9 cents for prompt and October de- 
livery, and 8.75 cents for November and December delivery. 
This is a slight advance over a month ago but nowhere near 
the high price for the year of 21.17% cents. 

Lead is selling in New York at 6.7 cents, which is to be 
compared with 6 cents a month ago. There is a feeling in 
the trade that a further advance is to be expected. 

Platinum has advanced to $85 an ounce. This advance 
took place around the first of the month. 


SUCCESSFUL FAN SEASON 


Sustained Hot, Dry Weather Serves to Deplete 
Stocks Late in Season 


Electric fans this year upset all traditions. After the 
trade was fully resigned to another dull season with a 
large stock to carry over the fans began to move and they 
moved fast in all sections but the East where unseasonable 
conditions prevailed. The season was late this year but 
when it did come it was fan weather. 

Reports received by the ELECTRICAL WoRLD from different 
sections of the country disclose the fact that fans for 
offices represented the greatest sales. Stores, shops and 
industrial establishments were the next greatest in volume. 
Sales for domestic purposes were the smallest. For 
domestic purposes the demand was much larger than ever 
before and was generally in the direction of the cheaper fan. 

As the summer wore on and the critical date grew near 
and then went by, the trade began to fear that the high 
prices would act against the volume of sales. The fear, 
however, was promptly allayed when the real hot weather 
began to manifest itself. Stocks were soon depleted and it 
became purely a question of delivery. Price was no con- 
sideration. When goods are wanted to the extent that fans 
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were wanted this summer there is apt to be little hesita- 
tion because of higher prices, particularly when it is under- 
stood that the price is being paid for a superior article. 

Very small stocks of fans will be carried over this year 
by jobbers and retailers. Last year the stock carried over 
was very large, as the season had been wet and cool and 
particularly poor for fan sales. Thus it would appear that 
the 1916 sales not only took care of 1916 stock but also 
disposed of that carried over from 1915. Also the higher 
prices that were obtained this year made up for the carry- 
ing charges on the 1915 stock so that in spite of a poor 
1915 season the net result was a good profit. 

Oscillating fans of the 12-in. and 16-in. types were the 
best sellers this year, according to the reports, there being 
less call for the stationary and adjustable types. 

Following are reports from different trade centers: 

SALT LAKE CiTy, UTAH—Sales this year are better than 
than ever before owing to continued hot weather. Stock 
carried over will be small. Few fans were sold for indus- 
trial purposes, the greatest sales being to stores and shops. 
Offices were next in order of amount of sale, with orders 
for domestic use third. This year’s demand was for lower- 
priced goods. 


DALLAS, TEX.—The volume of business was about three 
times that of last year. Stock carried over will be very 
small. Most of the fans sold were for domestic and office 
use, the predominant demand being for the oscillating type 
and the regulation type ceiling fans. 

St. PaAuL, MINN.—F an sales were trebled in 1916 in com- 
parison with 1915 and but small stock will be carried over. 
Fans sold best for office purposes. The predominant de- 
mand was for 12-in. fans and larger, although a large num- 
ber of inexpensive 8-in. fans were sold for residence use. 

CuHiIcaGo, ILL.—Sales during the 1916 season have ex- 
ceeded last year and many others, owing to more seasonal 
weather, and but few fans will be left in stock at the end 
of the season. They were sold freely to all classes of 
buyers. The demand for office and for store use was about 
the same as in the past. Increased sales for dometic and 
for industrial use are indicated in the new business. 

MEMPHIS, TENN.—Fan business this year slightly less 
than normal although greatly in excess of that for 1915. 
Business developed about July 1, which was about six weeks 
late. Lateness of the season was offset by the continuance 
of the season throughout August when it usually stops 
about the middle of July. But few fans will be carried over 
in stock. Most of the fans sold went into residences al- 
though proportionately the offices took the largest number. 
The demand is growing towards the oscillating type of fan. 

DETROIT, MicH.—Sales were well above the last two years 
and stock is now very low. Most of the sales were made 
to offices and stores. In the majority of cases the demand 
was for 12-in or 16-in. oscillating fans. 


BIRMINGHAM, ALA.—Season not so good because of very 
hot early summer and rain from the first of June to early 
August. For this reason the stock of fans carried over will 
exceed that of last year. The majority of the sales were for 
office work. There is little demand for a cheap fan. The 
12-in. oscillating fan predominated in this year’s sales. 

CLEVELAND, OHIO—No comparison between 1915 and 1916 
fan business because there was practically no business in 
1915 while in 1916 it was impossible to obtain enough stock. 
Practically all jobbers in this district will carry a small 
stock over to 1917. The largest sales were to factories 
for use in offices and shops. 

PHILADELPHIA, Pa.—Volume of sales was satisfactory, 
although not as large as in some former years, due to the 
lateness in the season. A very small stock will be carried 
over. Offices, stores and industrial plants were the best 
outlet for fans, particularly offices. The principal demand 
was for a 12-in., oscillating type, while last year the 16-in. 
oscillator was the best seller. 

New York, N. Y.—The 1916 fan season was voor. In the 
first place the season started late and when it did begin the 
hot spells were at intervals and of but short duration and 
not suitable for the fan business. Very small stocks will 
be carried over this year by jobbers owing to the great cau- 
tion exercised in stocking up. It is thought that about 40 


per cent more oscillating type fans than desk fans were sold 
this year in this territory. 
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Manufacturing and Industrial 


Guardsmen Create Border Market for Flash Lamps.— 
Reports and letters from the Mexican border tell of a large 
demand by National Guardsmen stationed there, for flash 
lamps and batteries. 


Paine, McClellan & Campion, engineers, announce the for- 
mation of a partnership by F. B. H. Paine, William McClel- 
lan and Horace T. Campion with offices at 25 Church Street, 
New York City, and 1420 Chestnut Street, Philadelphia. 


The Richardson Electric Company of Duluth, Minn., has 
recently secured the following contracts: Electrical in- 
stallation in the Court House at Hibbing, Minn., and elec- 
trical work in the Nopeming Sanitorium for consumptives, 
the Ginder residence at Duluth, the Barnum residence at 
Duluth and the Consolidated School at Lindstrom, Minn. 


Postal Contract for Spark Plugs.—The Postmaster-Gen- 
eral has awarded to the Hartford (Conn.) Machine Screw 
Company, manufacturer of “Master Calorite” spark plugs, 
the contract for filling the spark-plug requirements of the 
postal service for the ensuing fiscal year, with “Master 
Calorite” plugs. There has been a substantial increase in 
the sales of “Master Calorite” plugs this season to motor 
car owners and manufacturers. 


Electric Musical Instrument Manufacturers Organize.—A 
number of manufacturers of electric musical instruments re- 
cently organized under the name of the Electrically Driven 
Musical Instrument Manufacturers’ Association. A sum of 
$25,000 was set aside to introduce “Electric Music Week” in 
New York State outside New York City. Similar campaigns 
for the other sections of the country are being planned to 
follow that in New York State. 


Good Fall and Winter Outlook for Louisville, Ky.—Rep- 
resentatives in Louisville of electrical machinery houses 
report that business is improving and that the outlook for 
the fall and winter is good. Deliveries can now be promised 
in better time than was possible some months ago, although 
a local manufacturer stated that he was obliged the other 
day to turn down a large order because he could not promise 
delivery inside of four months. 


New Department Established in Aid of Foreign Trade.—As 
Barnaud, commercial agent in charge of the New York office 
of the Bureau of Foreign and Domestic Commerce, has an- 
nounced the opening of a new department in connection with 
the work of the bureau, namely, the “Division of Commercial 
Agents of the Bureau of Foreign and Domestic Commerce.” 
This new division will be in charge of Eliot G. Mears and 
will deal with special investigations undertaken by the bu- 
reau in foreign countries. 

Wirt Company Publicity Campaign.—An eight-months’ 
advertising campaign, pushing the “Dim-a-lite” line of de- 
vices, which are manufactured by the Wirt Company, Phila- 
delphia, Pa., commences this month and runs until May of 
next year. In addition to advertising in both trade and 
popular magazines, the trade will be offered, for distribu- 
tion to its customers, a new set of three-color lithographed 
descriptive leaflets, various kinds of window-display mate- 
rial and a new type of “Dim-a-lite” demonstrating machine. 
‘This is the third successive year of national advertising 
inaugurated by the Wirt Company. 


Addition to Robbins & Myers Plant.—The addition to 
the factory of The Robbins & Myers Company, Springfield, 
Ohio, which was started early in 1916, was completed on 
Sept. 1. The equipment is now being installed and a part 
of it is in operation. The new building is of the same con- 
struction as the older buildings, concrete with steel window 
sashes and :wood floors. It is 62 ft. in width, 436 ft. in 
length, and has five floors, showing a total floor space of 
about 135,000 sq. ft. With the completion of this building 
ground has been broken for another building which will 
be erected immediately adjoining the building just com- 
pleted. 

Large Cooling Tower.—What is said to be the largest 
natural-draft cooling tower so far built has recently been 
completed at the Anderson, Ind., plant of the American 
Steel & Wire Company. This tower is of the Wheeler- 
Balcke type ‘built by the Wheeler Condenser & Engineering 
Company of Carteret, N. J. The tower is approximately 
150 ft. long, 50 ft. wide and 75 ft. high and has a yellow- 
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pine frame with cypress sheathing and filling. The tower 
has two chimneys which rise above the cooling stacks and 
create the air circulation by natural draft. Its capacity is 
7300 gal. a minute cooled from 115 deg. to 85 deg. 


Large Order for Equipment for Mining Company’s Mill. 
—An order for the electrical equipment for a big new mill 
and two substations of the Alaska Juneau Gold Mining Com- 
pany at Juneau, Alaska, has recently been received by the 
Westinghouse Electric & Manufacturing Company of East 
Pittsburgh, Pa. The order, which covers every piece of elec- 
trical apparatus required for all operations from the time 
the ore is taken out of the mine to its transition into pure 
gold, includes: Two 300-kw. rotary converters with trans- 
formers; two 18-ton tandem locomotives; two 400-hp., thir- 
teen 225-hp. and thirteen 150-hp. induction motors; two 350- 
hp. synchronous motors and exciters, two 300-kva. synchro- 
nous motors; fifteen smaller motors; one 100-kw. motor- 
generator set, and a seventeen-panel switchboard. The 
order represents the equipment for only a first section of 
the mill. When complete the mill will be four times its 
present size and will be the largest, most complete and 
most modern installation anywhere in America, it is claimed. 


Foreign Trade Promotion Work.—The promotion of for- 
eign trade by the government is centered in the Bureau of 
Foreign and Domestic Commerce. Its facilities for collect- 
ing trade information extend over the entire world, and may 
be briefly divided into three principal sources: (1) American 
consular officers in foreign countries; (2) commercial at- 
tachés of the bureau stationed in the principal capitals of 
Europe, South America and the Orient, and (3) commercial 
agents of the bureau making special investigations of trade 
conditions abroad. A vast volume of trade information 
flows into the bureau from these sources in the form of ca- 
blegrams and written reports, and in order to distribute this 
information promptly and to make sure that it is transmitted 
direct to those commercial classes which are interested a 
comprehensive record known as the “Exporters’ Index” has 
been established in the bureau. This index is made use of 
daily in sending out these commercial facts, which include 
notices relating to monographs covering special lines of 
trade, handbooks in regard to individual foreign countries, 
special statements of foreign commerce, tariff reports, pho- 
tographic copies of documents, such as plans, specifications 
and illustrations, copies of confidential circulars setting forth 
opportunities received by cable from consular officers, at- 
tachés and commercial agents, marked copies of the daily 
Commerce Reports containing items of direct interest to 
manufacturers and exporters in certain lines, and notices in 
regard to statistical publications of the bureau relating to 
the foreign commerce of the United States. The bureau is 
building up this index with the names of those manufactur- 
ers interested in foreign trade. 

The Willard Storage Battery Company of Dallas, Tex., 
has been incorporated with a capital stock of $20,000 by 
George L. Barrett, Noble Hine, of Dallas, and W. W. Wyne- 
ken of Cleveland, Ohio. 


NEW YORK METAL MARKET PRICES 


7——-Sept. 5. -—-Sept. 12——-, 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper £ s d £ s d 
London, standard spot........ 109 0 0 111 0 0 
ROGUE MMB 655 de 56-5034. 5 Sa Sei 27.00 to 27.504 27.62% to 28. ost 
WOCENONO Sccb.csbaetidw an 27.50 to 28.004 28.1214 to 28.37K%t 
CNN ss ahs hss ciy oes canes Be ae 25.00 to 25.257 25.50 to 25.757 
CWE 5 Die cane 40 awk ees 33.00F 33.00 
CN Shc boo donee Oe ce we 6.50 6.50 
INE ic tsk: ius ipo bis a 45. “ to 50.00 45. ". -to 50.00 
Sheet zinc, f.o.b, smelter...... 5.00F 5.00 


eS) ee ee re ee 
UK, IONE 655 2s wc eae ag Re 6 0ree 


to 8.80 


+ 
9.1744 to. 9.80 
'39.00 38.30 
58.00 to 60.004 


Aluminum, 98 to 99 per cent.. 59.00 to61.007 

- OLD METALS 
Heavy copper and wire....... 22.00 to 22.504 22.00 to 22.50 
yy gee Beker ees oe 12.75 to 13.007 12.75 to 13.007 
RON ERNE © cha id chiens 9.10 to 10.507 9.10 to 10.507 
Pe, (RRS s.ck ne tans see can 5.50 to 5.6216F¢ 5.50 to 5.62147 
Ba ED =o oo ox ues cent wae eee 6.00 to 6.507 6.00 to 6.507 





+ Nominal. 
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Corporate and Financial 


American Railways Company, Philadelphia, Pa.—The New 
Jersey Public Service Commission has approved the purchase 
by the American Railways Company of a number of electric 
light and power companies in New Jersey operating around 
Bridgeton. The negotiation is made through the Electric 
Company of New Jersey, a new subsidiary, and operation of 
the properties under control of the American Railways Com- 
pany has already started. The territory embraced serves a 
population of 85,000 and includes the towns of Berlin, Clem- 
enton, Glen Lake, Laurel Springs, Glassboro, Pennsgrove, 
Pitman, Salem, Sharptown, Swedesboro, Wenonah and 
Woodstown. Part of the power used will be generated, as at 
present, at the power plant at Bridgeton, N. J., owned by the 
American Railways Company, and additional energy will be 
supplied directly from Wilmington through a duplicate cable 
system running under the Delaware River and thence by 
transmission lines to Paulsboro, Salem, etc. 


Princeton (Ky.) Light & Power Company.—The com- 
pany’s plant has been added to the other Kentucky prop- 
erties of the Kentucky Light & Power Company by pur- 
chase, and W. J. Holman will continue as manager under 
the new owners. 


Pacific Gas & Electric Company, San Francisco, Cal.— 
The earnings statement for the twelve months ended July 31, 
1916, follows: 


' 1916 1915 
Gross operating revenue................ $18,609,825 $17,845,000 
Operating expenses, maintenance, taxes 

and reserves for casualties, uncollectible 








accounts and depreciation............. 10,749,800 10,240,751 
Net operating revenue................ $7,860,025 $7,604,249 
TOMPOMOTOCI TOVOTIGS oon 656s cnc ncwe ive 472,828 340,691 
Total net income.............-e.eeee- $8,332,853 $7,994,940 
WOME ANG WO. WOON 26 .c kc esc cd cicivccs 3,900,718 4,061,952 
Bond and note discount and expense..... 171,680 292,596 
‘Surplus ee ee ee er eee eee $4,260,455 $3,590,392 
Dividends on preferred stock............ 1,253,030 902,792 
I aos kh wknd Hed eewa sehen teaiews $3,007,425 $2,687,600 


Laurentide Power Company, Ltd., Grand Mere, Province 
of Quebec, Canada.—An issue of $7,500,000 of first mortgage 
(closed) 5 per cent sinking fund gold bonds, dated Jan. 1, 
1916, and due Jan. 1, 1946, is being offered at 90 and accrued 
interest to yield 5.70 per cent. 


Texas Power & Light Company, Dallas, Tex.—The com- 
pany has completed the connection of its transmission line 
that leads to Paris with that which runs out of Waco. This 
places in one system more than 300 miles of power line, 
including electric plants at Paris, Bonham, McKinney, Deni- 
son, Waco, Temple, Taylor, and the plant of the Fort Worth 
(Tex.) Power & Light Company. Shortly before the war 
outbreak in Europe, this company entered into a contract 
with the city of Denison under which it took over the light- 
ing and power privileges in the town and agreed to con- 
struct and have completed by Dec. 31, 1916, a new water 
station, to be situated on Red River, near Denison, at a cost 
of not less than $400,000. The company gave bond to the 
city in the sum of $25,000 as a guaranty that it would carry 
out the agreement to build a new power station. It is 
now announced that on account of the bad condition of the 
money market the company will be unable to construct the 
power plant within the agreed time. It will ask the City 
Council to enter into a new contract whereby it shall be 
stipulated that a power station to cost from $750,000 to 
$1,000,000 shall be erected on the Red River within three 
years. The company is willing to enter into a new bond 
for $75,000 that it will fulfill the proposed amendment or 
new contract. The Texas Power & Light Company has 
under consideration and well advanced toward consumma- 
tion big plans for enlarging its electric power transmission 
system in different parts of Texas. It is tentatively de- 
cided to construct a large power generation station at 
Austin for the purpose of affording power for an extension 
of its transmission line to that city and thence to San An- 
tonio. The Southern Traction Company, with which the 
Texas Power & Light Company is closely allied, will extend 
its interurban electric line from Waco south to San An- 
tonio via Austin in the not far distant future, it is stated, 
and the proposed Austin power station will furnish power 
for operating the new division. 
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New Utility and Industrial Companies 


The Sunrise (Minn.) Milling & Electric Company has been 
incorporated with a capital stock of $25,000 by Frank A. 
Spivak and A. H. Lindquist of Sunrise, Minn. 


The Waldron (Ark.) Light & Ice Company has been incor- 
porated with a capital stock of $10,000 to construct and 
operate an electric-light plant. The officers are: J. S. Hill, 
president; W. P. Harris, vice-president; J. L. Center, secre- 
tary, and W. S. Mitchel, treasurer. 


The Chaparra Light & Power Company of Jersey City, 
N. J., has been incorporated by H. W. Wilmot of Montclair, 
N. J.; H. L. Valentine of Newark, N. J., and W. J. Vreeland 
of Great Neck, N. Y. The company is capitalized at $10,000 
and proposes to construct and operate electric-light and 
power plants. 


The G. & P. Electrical Supply House of New York, N. Y., 
has filed articles of incorporation with a capital stock of 
$10,000 to do a general electrical contracting business and 
to deal in chandeliers, brackets, lamps, etc. The incorpor- 
ators are: S. Phillips, S. and M. I. Garshelis, 1271 Hoe 
Avenue, the Bronx. 


The Etowah Milling & Power Company of Atlanta, Ga., 
has been organized with a capital stock of $500,000. The 
company controls one of the water power sites on the 
Etowah River. The officers are: John P. Given, president; 
Jackson Simms, vice-president, and D. S. Walraven, acting 
secretary and treasurer. 


The Washington Coast Utilities Company of Arlington, 
Wash., has been incorporated with a capital stock of $100,- 
000 to supply electricity to towns and commercial industries, 
etc. The incorporators are: Warren Marshall, Shirley S. 
Philbrick of Boston, Mass., and Charles E. Shepherd of 
Seattle, Wash. The main office will be located in Arlington, 
Wash. 


Trade Publications 


Conduit End Fitting.—The “Johnson Cap-Swivel-Let” is 
described and illustrated in a leaflet*issued by the Cap- 
Swivel-Let Company, Warren, R. I. 


Display Stand.—A line of motor-driven display stands for 
advertising purposes is described and illustrated in a booklet 
issued by Winfield Smith, Buffalo, N. Y. 

Multiblade Fans.—The Clarage Fan Company, Kalama- 
zoo, Mich., describes and illustrates several types of multi- 
blade fans for heating, ventilating and drying systems. 

Heating Appliances.—Industrial heating appliances as 
manufactured by the Westinghouse Electric & Manufac- 
turing Company are described and illustrated in Leaflet 
No. 3918 just issued. 

Induction Motors.—The Lincoln Electric Company, Cleve- 
land, Ohio, has prepared an attractive catalog which is 
descriptive of its induction motors for two-phase and three- 
phase operation. The catalog is profusely illustrated, of 
large size and contains forty-eight pages. 

Industrial Research.—Esterline & Angus, Indianapolis, 
Ind., have published an attractively illustrated brochure 
entitled “Industrial Research and Development,” which con- 
tains information on fifteen years of scientific research. 


Electric Floor Surfacers.—The “American Universal” 
floor surfacer which is designed for motor operation and 
all kinds of wooden floors is described and illustrated in a 
catalog issued by the American Floor Surfacing Machine 
Company, 518 South St. Clair Street, Toledo, Ohio. 

Violet Ray Apparatus.—The Bleadon-Dunn Company, 208 
North Fifth Avenue, Chicago, has just issued an envelop 
stuffer which illustrates and describes uses for violet ray 
apparatus. A space on the cover has been left blank so 
that local dealers’ names may be stamped on the literature. 


Electric Apparatus.—The Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., has issued leaflet 
No. 3828 on oil-well motors pumping with powers and pull 
rods, leaflet No. 3872 on the application of lightning ar- 
resters on direct-current street railway cars, leaflet No. 
3916 on induction feeder-voltage regulators, and leaflet No. 
1292 on loom motors. 
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New England 


FARMINGTON, ME.—The route for the 
high-tension electric line from Farmingdale 
to Bath, Me., a distance of about 30 miles, 
has been surveyed and poles are now being 
set. About 1200 poles are to be used. The 
line will be brought across the Kennebec 
River at Chopps Point in Woolwich to a 
point in the northern end of Farmingdale, 
for which high towers are now being erected. 
Through mistake this item appeared under 
Farmingdale, Mass., in the issue of Sept. 9. 


PORTLAND, ME.—Bids will be received 
by John T. Fagan, clerk of the Portland 
High School Commission, 85 Exchange 
Street, Portland, until Sept. 27 for electric 
wiring, etc., of the new High School build- 
ing. Plans and specifications may be ob- 
tained at the office of Miller & Mayo, archi- 
tects, Fidelity Building, Portland, Me.; also 
at the office of G. Henri Desmond, associate 
architect, 15 Beacon Street, Boston, Mass. 

MANCHESTER, N. H.—Plans are being 
prepared by the Manchester Traction Com- 
pany for the erection of a power plant. 
French & Hubbard, 88 Pearl Street, Bos- 
ton, Mass., are engineers. 

ST. ALBANS, VT.—The Public Electric 
Light Company has applied to the Public 
Service Commission for permission to issue 
$150,000 in capital stock. 

GREAT BARRINGTON, 
contract for the construction of a hydro- 
electric plant for the Great Barrington 
Electric Light Company has been awarded 
to the Fiske-Carter Construction Company 
of Worcester. Charles T. Main of Boston 
is architect. 

GREAT BARRINGTON, MASS. — The 
Great Barrington Electric Light Company 
has petitioned the Selectmen for permission 
to erect a transmission line along the 3- 
mile hill road to the top of the hill and 
to the Monterey town line. 

LAWRENCE, MASS.—The installation of 
an ornamental street-lighting system in the 
business district is under consideration. 


NORTHAMPTON, MASS.—Arrangements 
have been made by the Northampton Elec- 
tric Light Company to obtain electricity 
from the Easthampton Gas Company, which 
secures energy from the Turners Falls 
Power & Electric Company. A transmission 
line will be erected to connect the North- 
ampton plant with the substation at Mount 
Tom. 


WESTFIELD, MASS.—A _ special town 
meeting will be called to vote on an addi- 
tional appropriation for the municipal elec- 
tric-light department. 


WINCHENDON, MASS.—Extensive_ im- 
provements are contemplated by the Win- 
chendon Electric Light & Power Company 
to its generating station No. 2, including 
the construction of a large brick building, 
the installation of two water wheels, new 
generators of the vertical type and other 
necessary equipment. 


PAWTUCKET, R. I.—Permission has 
been granted the Blackstone Valley Gas & 
Electric Company of Pawtucket to erect 
electric transmission lines on Wrentham 
Road, Sneach Pond Road and Sheldonville 
Road by the Town Council of Cumberland. 
The proposed line will enable the company 
to supply electricity in the towns of Dia- 
mond Hill, Arnold’s Mills and Grant’s Mills 
and also to the sawmills in this district, and 
also for street-lighting. At present gas and 
oil lamps are used for lighting the thor- 
oughfares in these towns. 

PROVIDENCE, R. I.—Permits have been 
issued for an addition to the power plant 
of Mill No. 5 of the Wanskuck Company at 
725 Branch Avenue, Providence. 


MASS. — The 











NEW LONDON, CONN.—Bids will be re- 
ceived by W. E. Clarke, resident engineer, 
rivers, harbors and bridges commission, 
New London, Conn., until Sept. 29 for in- 
stalling four freight elevators under con- 
tract No. 3. Copies of plans will be fur- 
nished on application to the above office. 


Middle Atlantic 


ALBANY, N. Y.—Bids will be received 
by the Trustees of Public Buildings, Execu- 
tive Chamber, Capitol, Albany, N. Y., until 
Sept. 28 for electric fixtures in connection 
with the alterations and additions to the 
State Hall, Albany. Drawings and specifi- 
cations may be obtained at the New York 
office of the Department of Architecture, 
1224 Woolworth Building, New York, and 
at the Department of Architecture, Capitol, 
Albany. 

BROOKLYN, N. Y.—The Public Service 
Commission has granted the Kings County 
Lighting Company of Brooklyn permission 
to issue $675,000 in bonds. 

BROOKLYN, N. Y.—The istallation of a 
new street-lighting system from Flushing 
Avenue to Conway Street and from Broad- 
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way to the County Line is under consider- 
ation. It is proposed to place the feed 
wires in underground conduits. 

BROOKLYN, N. Y.—Bids will be _ re- 
ceived by the Commissioner of Docks, Pier 
“A,” foot of Battery Place, North River, 
New York, until Sept. 22 for furnishing and 
installing six portable winches with appur- 
tenances on the pier near the foot of Thirty- 
fifth Street, in the borough of Brooklyn. 
Blank forms and further information may 
be obtained at the above office. 


BROOKLYN, N. Y.—-Bids will be received 
at the Bureau of Supplies and_ Accounts, 
Navy Department, Washington, D. C., until 
Sept. 26 for delivering at the navy yard, 
Brooklyn, N. Y., an automobile, windlasses, 
winches, air compressors, hard drawn cop- 
per, hoisting equipment, steering gears, 
sterilizing outfits, masthead lamps, copper 
burrs, single-conductor wire, etc. Applica- 
tion for proposals may be made to the sup- 
ply officer, navy yard, Brooklyn, or to the 
Bureau of Supplies and Accounts, Wash- 
ington, D. C. 


BUFFALO, N. Y.—The Delaware & 
Lackawanna Railroad Company contem- 


plates the construction of a 
to cost about $18,000. 


GLOVERSVILLE, N. Y.—The Manufac- 
tures Leather Finishing Company of Glov- 
ersville is in the market for twenty 220- 
volt, two-phase, 60-cycle, alternating-cur- 
rent squirrel cage induction motors, sizes 
3, 5 and 7% hp., 1200 r.p.m., 60 days de- 
livery. Orders will be placed by A. C. 
Scribner, electrical engineer, Gloversville. 


LOCKPORT, N. Y.—Plans are being con- 
sidered by the Hydraulic Race Company 
for extensive power developments in Lock- 
port. 


NEW YORK, N. Y.—Bids will be received 
by C. B. J. Snyder, superintendent of school 
buildings, Department of Education, Park 
Avenue and Fifty-ninth Street, New York, 
until Sept. 25 for additions and alterations 
in the electric equipment, duplicate school 
plan, at Public Schools 72, 101, 109, 168 and 
171, borough of Manhattan. Blank forms 
and specifications may be seen at the above 
office. 


ALLENTOWN, PA.—We are informed 
that the city of Allentown does not contem- 
plate the installation of a municipal electric- 
light plant. The Lehigh Valley Light & 
Power Company furnishes electrical service 
in Allentown. An item published in the’ is- 
sue of Sept. 9 stated that an outline of 
plans for a municipal electric plant had 
been submitted to the Council. 

CHESTER, PA.—Combination ornamen- 
tal poles will be erected in the business sec- 
tion by the Beacon Light Company. 

GLENFIELD, PA.—The Duquesne Light 
Company of Pittsburgh is planning to erect 
a new pole transmission line to Glenfield 
and install an overhead distributing system. 

HALIFAX, PA.—The Borough Council 
is considering a proposition to establish 
an electric-lighting system in Halifax. 

LANSDOWNE, PA.—The Public Service 


power house, 


Commission has granted the Delaware 
County Electric Company of Lansdowne 
permission to install and operate street- 


lighting systems at Aldan, Ridley and 
Rutledge. 
MARCUS HOOK. PA.—The_ Beacon 


Light Company and the Southern Penn- 
sylvania Traction Company, both of Ches- 
ter, will install and operate a street light- 
ing system in Marcus Hook. 


PHILADELPHIA, PA.—The construction 
of a new boiler plant at its factory is con- 
templated by the Hardwick & Magee Com- 
pany. 

ROCHESTER, PA.—The City Council has 
approved the report of the light committee 
recommending the installation of incan- 
descent tungsten lamps to replace the arc 
lamps now in use. 


ST. CLAIR, PA.—The Schuylville Rail- 
way Company of Girardville is contemplat- 
ing the construction of a new power plant 
at St. Clair. 

CHATHAM, N. J.—The Council is con- 
templating the purchase of a_semi Diesel 
oil engine and generator. directly connected, 
with exciter, to cost about $13,000. 

ELIZABETH. N. J.—Contracts. it is re- 
ported, will soon be awarded by S. L. 
Moore Sons Corporation for construction 
of power plant. 

HAMBURG, N. J.—The construction of a 
combined water and light plant, including 
about 6 miles of electric transmission lines, 
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5 miles of mains, pumping plant and electric 
power station, is under consideration. The 
cost _is estimated at about $60,000. Joseph 
B. Rider, 29 Broadway, New York, N. Y., 
is under consideration. 


NEWARK, N. J.—The Roseville 1m- 
provement Association is considering the 
installation of a municipal electric-light 
plant. Edward J. Macksey, as a member 
of the Federation of Improvement Associa- 
tions, will obtain data and estimates re- 
garding the establishment of municipal 
electric-lighting plant in connection with 
a garbage disposal station. 


PAULSBORO, N. J.—The Vacuum Oil 
Company, 61 Broadway, New York, N. Y., 
contemplates the construction of a power 
house, 100 ft. by 115 ft. 


POMPTON LAKES, N. J.—Extensions 
are contemplated to the borough water and 
light plant, including the installation of a 
new gas producer and engine equipment. 
Joseph B. Rider, 29 Broadway, New York, 
N. Y., is engineer. 

TOWSON, MD.—The installation of an 
electric-light plant at the State Normal 
School in Towson is under consideration. 


WEBSTER SPRINGS, W. VA.—The 
Webster Springs Power Company has ap- 
plied to the Public Service Commission for 
permission to construct dams on Elk and 
Gauley Rivers in Webster County. 


_ RICHMOND, VA.—Plans are being con- 
sidered for the installation of a new fire- 
alarm and police signal system. 


ROANOKE, VA.—The Roanoke Railway 
& Electric Company is preparing to double 
the output of its plant. The plans provide 
for the installation of 5000-kw. generating 
units, four new boilers, coal-conveying and 
handling system, condensers, pumps, etc. ; 
the construction of substation and erection of 
two 11,000-volt transmission lines to the 
Viscose Company’s plant; also another line 
when Viscose plant is completed. The prin- 
cipal contracts have been awarded. The 
cost of the work is estimated at $250,000. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the chief signal of- 
ficer, War Department, Washington, D. C., 
until Sept. 23 for furnishing under proposal 
No. 847, 1000 clips, 25,000 cable hanger 
rings, 100 cans ozite, 200 pairs of carbons, 
50 insulators, 50 carbon brushes, 75 volt- 
ammeters, 100 quarduple connectors, 150 
electrose insulators, 500 Mason’s fused ar- 
resters, 108 voltmeters, 600 flashlights and 
850 choke coils. For further information 
address Charles S. Wallace, captain, signal 
corps, U. S. A. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. 
C., for furnishing at the various navy yards 
and naval stations the following supplies : 
Puget Sound, Wash., Schedule 80, one four- 
passenger automobile. Mare Island, Cal., 
Schedule 90, 730 boiler tube brushes; 
Schedule 89, 30 bells for 26-ft. to 65-ft. 
motor boats. Brooklyn, N. Y., Schedule 95, 
400 portable, safety electric lanterns. Wash- 
ington, D. C., Schedule 83, 50 magnifiers; 
Schedule 99, 9,000 lb. soft sheet copper. 
Boston, Mass., Schedule 94, 65,000 lb. ingot 
copper. Brooklyn, Mare Island, Schedule 
103, two electrically-heated sterilizing out- 
fits; Schedule 77, 12 air, electric and steam- 
driven compressors; Schedule 97, four elec- 
trical hoisting and rotating equipments, 
two mechanical steering gears; Schedule 
76, eight compound geared deck winches, 
two complete windlasses. Philadelphia, 
Pa., Schedule 99, miscellaneous sheet brass, 
miscellaneous strip brass; Schedule 8&4, two 
horizontal centrifugal pumps; Schedule 81, 
one triple hydraulic pump. Annapolis, Md., 
Schedule 82, one surface condenser. Vari- 
ous navy yards, Schedule 99, miscellaneous 
copper bar. Applications for proposal 
blanks should designate the schedule de- 
sired by number. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. 
c.. for furnishing at the various navy yards 
and naval stations as follows: Brooklyn, 
N. Y., Schedule 128, for furnishing and in- 
stalling 34 oil-level indicators ; Schedule 129, 
six fuel-oil meters; Schedule 111, 17,500 Ib. 
boiler plate steel; Schedule 130, one 30-in. 
plain radial drill, one 16-in. high-speed sen- 
sitive drill, one two-wheel emery grinder, 
three motor-driven, screw-cutting lathes, 
one each surface portable drill grinder, one 
universal milling machine, one 24-in., tool 
room shaper, extension base; Schedule 126, 
six electric water heaters; Schedule 127, 
52 8-hp., 230-volt motors; Schedule 134, 
eight 10-kw. transmitting radio sets; 
Schedule 122, miscellaneous single-conductor 
wire. Boston, Mass., Schedule 116, furnish- 
ing and installing miscellaneous motor and 
control equipment. Philadelphia, a. 
Schedule 118. 9800 Ib. of cold-rolled sheet 
copper; Schedule 114, two 36-in. tool grind- 
ers. Mare Island, Cal., Schedule 112, 3160 
lb. condenser (4 sheets) tube sheets. New- 
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port, R. L, Schedule 109, five portable radial 
drills. Puget Sound, Wash., Schedule 112, 
two 6-in. wall radial drills. Application for 
proposal blanks should designate the sched- 
ule desired by number. 


North Central 


DETROIT, MICH.—Bids will be received 
at the office of the secretary of the board 
of education, 50 Broadway, Detroit, Mich., 
until Sept. 26 for construction of a 20-room 
school building on McMillan Avenue, be- 
tween Campbell and Cavalry Avenues. Pro- 
posals will be received for the entire work 
under the four-bid form as follows: Gen- 
eral mason specifications, general carpenter 
specifications, heating, ventilating and 
plumbing specifications and electric wiring. 
Plans and syjecifications may be seen at 
the office of Malcomson & Higginbotham, 
architects, Moffat Building, and at the office 
of Ammerman & McColl, Penobscott Build- 
ing, consulting engineers. 


PORT HURON, MICH.—The Detroit 
Edison Company is contemplating the erec- 
tion of a substation on St. Clair River. 

ADDYSTON, OHIO.—Ths village of 
Addyston has granted the Union Gas & 
Electric Company of Cincinnati a 15-yr. 
franchise to supply electricity for street- 
lighting and domestic purposes here. The 
ordinance provides for not less than 50 
street lamps of 50 cp. The company, it is 
understood, will accept the ordinance and 
extend its lines to Addyston, as well as to 
other neighboring villages, including North 
Bend and Cleves. 

CANAL FULTON, OHIO.—Investiga- 
tions are being made by the city author- 
ities of ornamental street-lighting systems 
in nearby cities, with a view of installing 
a system here. 

CELINA, OHIO—Bids will be received 
by the Board of Trustees of Public Affairs 
of the village of Celina until Sept. 26 for 
furnishing and installing one 300-hp. steam 
engine, 100 lb. steam pressure, speed about 
200 r.p.m., and with not exceeding 2 Ib. 
back pressure, proposals to include all nec- 
essary appurtenances. Alternate proposals 
are wanted on one 300-hp. steam engine, 
complete, directly connected to a 200-kw., 
two-phase, 60-cycle, 2300-volt alternator. 
Specifications may be obtained at the office 
of the board. Edgar B. Kay of Winches- 
ter, Ky., is consulting engineer. 

CINCINNATI, OHIO.—Plans are being 
considered by Springer & Wood Company 
of St. Louis, Mo., for the construction of 
a power plant at Walnut Hills, a suburb 
of Cincinnati. 

CLEVELAND, OHIO—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Sept. 22 for underground lead 
cable for the department of fire. Specifica- 
tions may be obtained on application to the 
director of public safety, Room 330, City 
Hall, Cleveland. 

COLUMBUS, OHIO—The Ohio Utilities 
Company of Columbus, recently organized 
with a capital stock of $500,000, has ap- 
plied to the Public Utilities Commission for 
permission to purchase the property of the 
Circleville (Ohio) Light & Power Company, 
the Gallipolis (Ohio) Electric & Power Com- 
pany, the Delaware (Ohio) Electric Light, 
Heat & Power Company and the Chillicothe 
(Ohio) Electric Railroad, Light & Power 
Company. 

DRESDEN, OHIO.—The Ohio Service 
Company of Coshocton is considering ex- 
tending its transmission lines to Dresden 
to supply electricity here. 

GENEVA, OHIO.—Bids will be received 
by the Village Council until Sept. 18 for 
lighting the streets, alleys, squares and 
public places of the village of Geneva for 
a period of 10 years, beginning Nov. 20, 
1916. The specifications provide for approxi- 
mately 230 nitrogen filled lamps, 30 of 250 
ep. each and 200 or more of 100 cp. each. 
Ornamental standards are to be used in 
the business district; in the residence sec- 
tion the lamps are to be supported on 
standard incandescent brackets. 

KENTON, OHIO—The Hardin-Wynandot 
Lighting Company of Kenton is contemplat- 
ing the erecticn of a new boiler room at its 
plant on Walnut Street. 


LONDON, OHIO—Estimates have been 
prepared by F. H. Froehlich, electrical en- 
gineer, Second National Bank Building, To- 
ledo, for a new electric-lighting system in 
London, for which, it is understood, bids 
will soon be asked. 


MILLERSBURG, OHIO.—New machin- 
ery, including a new engine, is being in- 
stalled at the local electric-light plant. 
The company, it is reported, is consider- 
ing the erection of an ice plant in the 
near future. 


TOLEDO, OHIO.—The capital stock of 
the Electric Refining Company has been in- 





ELECTRICAL WORLD 


creased from $10,000 to $50,000. New 
equipment will be installed and additional 
storage facilities will be provided. 


WOOSTER, OHIO—The Wooster Electric 


Company is contemplating extending its 
transmission lines 8 miles beyond Smith- 
ville. 


IRVINE, KY.—A _ contract has _ been 
awarded to N. B. Tucker for construction 
of addition to the municipal electric-light 
plant and installation of additional ma- 
chinery. 

LEXINGTON, KY.—The Lexington Rol- 
ler Mills contemplates changing its plant 
from steam to electrical operation. 

LEXINGTON, KY.— Before deciding 
upon the street lamp to be used under the 
new contract with the city, the Lexington 
Utilities Company will make a test of sev- 
eral types of lamps now in use. 

KOKOMO, IND.—The installation of an 
ornamental street-lighting system on Buck- 
eye Street is under consideration by the 
property owners. 

MADISON, IND.—The Madison Light & 
Railway Company has entered into a con- 
tract with J. C. Reed, representing the Kent 
Light & Power Company, to supply energy 
for lamps and motors for the village of 
Kent and to farmers along the Kent Road. 
The Madison company will erect the trans- 
mission line. 

CHICAGO, ILL.—Plans 
pared by the Central 
trict Company for 





are being pre- 
Manufacturing Dis- 
the construction of a 


power plant. S. Scott Joy, 1118 West 
Thirty-fifth Street, is architect. 
GENESEO, ILL.—Plans and _specifica- 


tions are being prepared by the Alamo 
Engine & Supply Company of Omaha, Neb.. 
for the construction of a new municipal 
electric plant in Geneseo. 


LINCOLN, ILL.—The Lincoln Water & 
Light Company has taken a 60-day option 
on the property of the Lincoln Railway & 
Heating Company. The former company 
has petitioned for a 25-year franchise for 
its electric-lighting and water systems, and 
if granted proposes to take over the street 
railway and operate it. The plans of the 
company provide for an expenditure of 
about $60,000 for extensions and improve- 
ments. 


MONTGOMERY, ILL.—The Montgomery 
Hydroelectric Company has retained H. A. 
Strauss, consulting engineer, Harris Trust 
Building, Chicago, Ill., in connection with 
the proposed hydroelectric development on 
the Fox River at Montgomery. 


PICKNEYVILLE, ILL.—Application has 
been made to the Public Service Commission 
by the Saline Electric Company for permis- 
sion to purchase the property of the Pick- 
neyville (Ill.) Light, Ice & Power Company, 
the Sparta (Ill.) Gas & Electric Company, 
the Du Quoin (Ill) Utility Company and 
the Chester (Ill.) Light & Ice Company. 
Wiley F. Corl of Hillsboro is secretary of 
the Saline company. 

TEUTOPOLIS, ILL.—The Village Board 
has granted the Eastern Illinois Utflities 
Company of Teutopolis a franchise to con- 
struct and operate an electric-lighting sys- 
tem here for a period of 20 years. 


CHIPPEWA FALLS, WIS.—The Wiscon- 
sin-Minnesota Light & Power Company has 
been authorized by the Wisconsin Railroad 
Commission to issue 312,500 shares of capi- 
tal stock and $750,000 in bonds, the pro- 
ceeds to be used to meet expenditures for 
hydroelectric plant under construction on 
Chippewa River and for completing trans- 
mission system. Energy from the new plant 
will be supplied to Chippewa Valley towns, 
but a larger part will be sold to the North- 
ern States Power Company, under long con- 








tract, for distribution in Minneapolis and 
St. Paul. 
EAGLE, WIS.—The Wisconsin Gas & 


Electric Company of Kenosha has petitioned 


for a franchise to supply electricity in 
Eagle. 
KENOSHA, WIS.—Extensive _improve- 


ments are contemplated by the Wisconsin 
Gas & Electric Company to its local plant, 
involving an expenditure of about $250,000. 
Of this sum about $25,000 will be used to 
place the power wires in conduits in certain 
sections of the city and the remainder for 
improvements to the Main Street power 
plant, including the installation of switch- 
board, at a’cost of about $55,000. 


MILWAUKEE, WIS.—The Park Board 
has entered into a contract with the Mil- 
waukee Light, Heat & Traction Company 
for lighting Lake Park and South Shore 
Park. The board has signed a two-year 
indeterminate contract which provides for 
the installation of 192 lamps in Lake Park 
at a cost of $22,080, and 27 lamps in South 
Shore Park to cost $3,220. After two years 
the city may purchase the system by paying 
the initial cost, plus interest, and at the ex- 
piration of 20 years the lamps will revert 
automatically to the city. The lamps will 
be mounted on ornamental poles. 
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DETROIT, MINN.—Bids will be received 
by the board of directors of the Minnesota 
Hotel Company, at Detroit, Minn., until 
Sept. 30, for complete electrical work for a 
four-story hotel building. Plans and speci- 
fications may be obtained from E. F. Broom- 
hall, architect, Duluth, Minn. 


HOFFMAN, MINN. — Bonds to _ the 
amount of $10,000 have been voted for the 
installation of an electric-lighting system. 

LANCASTER, MINN.—tThe installation 
of an electric-lighting plant in Lancaster 
is under consideration. 

LESTER PRAIRIE, MINN.—The North- 
west Light & Power Company of Hutchin- 
son is planning to install an electric dis- 
tributing system in Lester Prairie soon to 
supply electricity for lamps, motors and 
street lighcing. 

MONTICELLO, MINN.—The local elec- 
tric-light plant it is reported, has_ been 
purchased by F. E. Corsen of Fargo, N. D., 
who has contracted with the Elk River 
(Minn.) Power & Light Company to supply 
energy for Monticello and also for the town 
ot Big Lake. The Elk River company will 
erect a high-tension transmission line from 
Iclk City to Monticello. 

WANDA, MINN.—A franchise has been 
granted to R. Wherland to install and oper- 
ute an electric-lighting system in Wanda. 

DANBURY, IOWA—The local electric- 
light plant was recently destroyed by fire, 
causing a loss of about $15,000. 

DES MOINES, IOWA.—The City Council 
has passed an ordinance providing for the 
installation of 794 additional electroliers 
in the downtown business section, making 
a total of 1200. The cost is estimated at 
about $50,000. The cost of the poles and 
lamps is to be paid by the property owners. 


FARMINGTON, IOWA.—The City Coun- 
cil is planning to rebuild the municipal 
electric-light plant, recently destroyed by 
fire, at once. 

JEFFERSON, IOWA—Bids will be re- 
ceived at the office of C. P. Lyon, secretary 
of board of education, Jefferson, until Sept. 
25 for construction of a school building for 
the .Independent School District of Jeffer- 
son, separate proposals to be submitted on 
heating, plumbing and wiring. Plans may 
be seen at the office of the secretary of 
board and also at the office of Proudfoot, 
Bird & Rawson, architects, Hubbell Build- 
ing, Des Moines, Iowa. 


KENSETT, IOWA—At an election held 
recently the proposal to grant the Kensett 
Light Company a franchise to construct 
and operate an electric-light, heating and 
power system in Kensett was carried. 

MUSCATINE, IOWA—Plans are being 
considered for equipping the Muscatine, 
Burlington & Southern Railroad for elec- 
trical operation. Negotiations, it is under- 
stood, are now under way for the purchase 
of electric motor equipment. 


ROCK RAPIDS, lIOWA—New equipment, 
including one 200-hp. Murray Corliss engine, 
one 150-kw. generator and a 72-in. by 18-in. 
boiler, is being installed at the municipal 
electric-light plant. All material has been 
purchased. The cost with addition to build- 
img is about $15,000. The city is also in- 
stalling a central station heating system at 
a cost of $27,000. 

HAMPDEN, N. D.—Steps have been 
taken to organize a company, to be known 
as the Hampden Light Company, to take 
over the electric plant of the Hampden Im- 
plement Company. The new company will 
rebuild the plant and distribution system. 
it 1s proposed to install two No. 2 Fair- 
panks-Morse Y engines and two 10-kw. gen- 
erators. Fred H. Rieger is manager. 


HURDSFIELD, N. D.—The Hurdsfield 
Milling Company is reported to be contem- 
plating the installation of an electric plant 
here. 

MINTO, N. D.—A franchise is reported 
to have been granted to F. J. Lizkowski for 
the installation of an electric plant in 
Minto. Orders, it is understood, have been 
placed for equipment for the plant. 


PEMBINA, N. D.—A franchise has been 
granted to H. R. Robawski for the in- 
stallation of an electric-lighting system in 
Pembina. 

CENTERVILLE, S. D.—A petition is be- 
ing circulated asking the City Council to 
call an election to submit to the voters the 
proposal to grant a franchise to install an 
electric-lighting system in Centerville. 

GARRETSON, S. D.—Bonds to _ the 
amount of $18,000 have been voted for en- 
larging the municipal electric plant. 

BEATRICE, NEB.—Extensions and im- 
provements to the municipal electric-light 
plant and waterworks system, to cost about 











$35,000, is under consideration. W. H. 
Andrews is city engineer. 
BRADSHAW, NEB.—Bids will be re- 


ceived by the city of Bradshaw until Sept. 
18 for the installation of an electric-light- 
ing system, to cost about $3,000. 
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BRIDGEPORT, NEB.—The Bridgeport 
Electric Light & Power Company, it is 
reported, contemplates building an addi- 
tios to its power house and installing new 
equipment. 

JETMORE, KAN.—The city of Jetmore 
is considering issuing $10,000 in bonds, the 
proceeds to be used to enlarge the muni- 
cipal electric-light plant and water-works 
system. 

OTTAWA, KAN.—Bids will be received 
by H. W. Chaffee, clerk of board of edu- 
cation, Ottawa, until Oct. 11 for construc- 
tion of high school building. Separate bids 
to be submitted on heating, plumbing and 
electric wiring. Plans and_ specifications 
are on file at the office of the clerk of board 
and copies may be obtained at the office of 


George P. Washburn & Son, architects, 
Ottawa, upon deposit of $15. H. W. 


Chaffee is clerk. 


Southern States 


CHARLOTTE, N. C.—The Southern Pub- 
lic Utilities Company of Charlotte is plan- 
ning to improve its hydroelectric plant at 
Portman Shoals, S. C. The work will in- 
clude raising bulkhead 8 ft. and deepining 
canal from plant into Seneca River. Con- 
tract will be awarded about Oct. 1. 


CENTRAL, S. C.—Bonds to the amount 
of $10,000 have been voted for the installa- 
tion of a municipal electric-lighting system. 
Energy, it is understood, will be purchased 
from the Liberty (S. C.) Light & Power 
Company and a transmission line erected 
from Central to the power house at Hunter’s 
Mill on Twelve Mile River. 

ATLANTA, GA.—The installation of a 
lighting plant and artesian well at the State 
farm near Milledgeville is under consider- 
ation by the State Prison Commission. 

ATLANTA, GA.—The construction of an 
electric railway from Atlanta to Anderson, 
S. C., a distance of 120 miles, is under con- 
sideration. J. McCurry of Hartwell is re- 
ported interested. 

MACON, GA.—A committee has been ap- 
pointed to make investigations relative to 
the installation of a municipal electric-light 
plant in Macon. 





ST. AUGUSTINE, FLA.—The Jackson- 
ville-St. Augustine Electric Railway Com- 
pany is contemplating the construction of 


an electric plant. T. R. 
ager. 


TARPON SPRINGS, FLA.—The installa- 


Osmond is man- 


tion of an ornamental lighting system at 
Tarpon Springs, to cost about $5,000, is 
contemplated by the Southern Utilities 


Company. 


SMITHVILLE, TENN.—tThe citizens of 
De Kalb County have voted a subsidy to the 
Nashville & Eastern Railway Company for 
the construction of an electric railway from 
Lebanon to Smithville, a distance of about 
35 miles. H. C. Case is president. 

CAVE SPRINGS, ARK.—The Snowden 
Engineering Company, -recently § incorpo- 
rated with a capital stock of $500,000, pro- 
poses to construct a steam-driven electric 
plant. G. H. Snowden of Kansas City, 
Mo., is president. 

COTTER, ARK.—The installation of an 
electric-light plant at Cotter is reported 
to be under consideration by M. S. Snyder 





of Tulsa, Okla., and C. M. Martin of 
Muskogee, Okla. 
HEBER SPRINGS, ARK.—The installa- 


tion of a municipal electric-light plant in 
Heber Springs is reported to be under con- 
sideration. 

LITTLE ROCK, ARK.—The contract for 
the installation of a central power and 
heating plant at Little Rock College has 
been awarded to M. B. Saunders of Little 
Rock at $14,595. 

NASHVILLE, ARK. 
trict No. 1 has been 
it is reported, will install a complete new 
plant. Recently reported to be contem- 
plating the purchase of the local electric 
plant. 

YELLVILLE, ARK.—The city has pur- 
chased the local electric-lighting plant and 
ice factory and proposes to make extensive 
improvements to the distribution system in 
the residence districts. W. C. Stevenson, 
former owner of the plants, has been re- 
tained as manager. 


SHAWNEE, OKLA.—The Shawnee Gas 
& Electric Company is planning to erect 
this fall a transmision line to Ada, a dis- 
tance of 50 miles, to transmit 1000 hp. at 
45,000 volts; plans are being prepared for 
several thousand horse power later. Bids 
have been received for two 300 and one 
1000-hp. turbine, complete with condensing 
apparatus. 

TULSA QOKLA.—The Hickory Coal Com- 
pany, it is reported, will rebuild its power 
plant, recently destroyed by fire; loss esti- 
mated at $10,000. 





Electric light dis- 
created. The city, 
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BEAUMONT, EX.—The City 
considering the installation of 
tional lamps in Magnolia Park. 

DALLAS, TEX.—The Texas Power & 
Light Company of Dalias has connected its 
transmission line that leads to Paris with 
the line which runs out from Waco, giv- 
ing the company a transmission line more 
than 300 miles long. About two years ago 
the company entered into a contract with 
the city of Denison when it took over the 
light and power system in the town under 
which it agreed to construct a new water 
power plant to be completed by Dec. 31, 
1916, to be located on the Red River and 
to cost not less than $400,000. Owing to 
present conditions, the company will be un- 
able to build the plant within the stated 
time. The company will ask the City 
Council to enter into a new contract, where- 
by a power station to cost from $750,000 
to $1,000,000 shall be erected on the Red 
River within three years. The company has 
under consideration plans for large exten- 
sions to its electric transmission system in 
different parts of Texas. 

KINGSVILLE, TEX.—The Texas South- 
ern Electric Company is erecting a new 
power house and reinforced concrete smoke- 
stack in Kingsville, at a cost of about 
$60,000. 

PLAINVIEW, TEX.—The Texas Utilities 
Company of Plainview, which is extending 
its transmission line to Floydada, will pro- 
vide energy for operating irrigation pumps 
along the route. 

SHERMAN, TEX.—The City Council has 
awarded the contract for installation of an 
electric fire-alarm system in Sherman to 


Council is 
many addi- 


the Grayson Telephone Company. 
Pacific States 
PORT ANGELES, WASH.—The City 
Council has decided to issue $22,000 in 


bonds to take up outstanding indebtedness 
and to provide funds for extensions to the 
local lighting system. 

SPOKANE, WASH.—Plans for the pro- 
posed Riverside Avenue curb lighting sys- 
tem from Washington to Cedar Street, 
have been approved by the City Council. 
The cost is estimated at $53,200. 

MARSHFIELD, ORE. — The Oregon 
Power Company has submitted to the City 
Council a proposal for lighting the city. 
Under the new plan the merchants will be 
relieved of the expense of maintaining the 
cluster lamps in the business district. 

MYRTLE CREEK, ORE.—At an election 
held recently the proposal to issue $27,000 
in bonds for improvements to the municipal 
light and water plant was carried. The 
project includes the construction of a hydro- 
electric plant on the South Umpqua River 
to develop a minimum of 180 hp. 


PRINGLE FALLS (not a post office), 
ORE.—Arrangements, it is reported, have 
been completed by the Pringle Falls Power 
Company for the installation of the first 
unit of the power plant to be erected at 
Pringle Falls. This unit will develop 2200 
hp. and will supply energy for irrigation 
purposes in the La Pine Basin and for 
lighting in Pringle Falls, La Pine, Rosland 
and ranches in this vicinity. 

LOS ANGELES, CAL. — Ornamental 
lamps are to be erected on Hollywood Boule- 
vard from Cahuenga Avenue to Orchid. 

LOS ANGELES, CAlL.—The 
of an electric-lighting system for Beverly 
Hills is under consideration. The plans 
provide for 436 single standard lamps. 


RIVERSIDE, CAL.—The city of River- 
side has recently completed the installation 
of 459 single-lamp concrete standards. E. 
Cutting is superintendent of the municipal 
electric-light plant. 


SAN FRANCISCO, CAL.—The Board of 
Works, it is reported, has called for bids for 
transformers and switchboards to be used 
in connection with the electrical work in 
the Hetchy Hetchy project. 


SAN FRANCISCO, CAL.—Arrangements, 
it is reported, have been made by the Great 
Western Power Company to construct a 
new power plant and a 150,000-volt trans- 
mission line. The proposed plant (No. 4) 
will be located on the north fork of Feather 
River, opposite Smith’s Point, above Bel- 
den, where water will be drawn from the 
Great Meadows Reservoir of the company, 
known as Lake Almanor. Work will be 
commenced this year. The cost is esti- 
mated at $2,000,000 each for power plant 
and transmission line. 


CALDWELL, IDAHO—The work of re- 
building the lighting system in Caldwell is 
being rapidly pushed. It is hoped that the 
improved service will be ready for opera- 
tion by the middle of September. It is esti- 
mated that the Electric Investment Com- 
pany, which is making the improvements, is 
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spending between $12,000 and $15,000 on 
the system. By mistake this item appeared 
under Caldwell, Utah, in the issue of Sept. 2. 

COEUR D’ ALENE, IDAHO.—The City 
Council has passed, at its first reading, a 
tranchise granting to William Dollar per- 
mission to install a distribution system to 
supply electricity for lamps and motors and 
furnishing steam and hot water for heating 
in Coeur d’ Alene. The franchise provides 
that the plant may be taken over by the 
city at the end of ten years. 

FAIRVIEW, IDAHO.— The Lewiston 
Bear Lake Irrigation Company has con- 
tracted with the Utah Power & Light Com- 
pany for energy to operate four Allis- 
Chalmers pumping units of 45,000 gal, per 
minute capacity, which will require an ag- 
gregate connected load of 1400 hp. The 
power will be supplied from the Grace and 
Oneida plants on the Bear River, a short 
distance from the pumping plant. 


POCATELLO, IDAHO—The Pocatello 
Transmission Company contemplates ex- 
tending its electric railway from Preston, 
Idaho, to the Yellowstone Park, making a 
through electric line from Salt Lake City 
to the Yellowstone. E. R. South is man- 
ager of the company. 

LEHI, UTAH—Plans are being consid- 
ered for the construction of a power plant 
at the mouth of Deer Creek in American 
Fork Canyon to supply power to operate 
the pumps at the head of Jordan River, 
which elevate water from Utah Lake for 
the Asociated Canal Companies of Salt Lake 
County. The proposed plant will cost about 
$175,000 and will have a minimum capacity 
of 2000 hp. and double this at its maximum. 
The canal companies, it is understood, will 
furnish the money to build the plant. The 
plans provide for furnishing electricity to 
the city of Lehi. W. A. Knight, manager of 
the canal companies, and Sylvester Q. Can- 
non, city engineer of Salt Lake City, are 
interested. 

CUT BANK, MONT.—The Council has 
decided to call an election to submit to the 
voters the proposal to grant a franchise 


for the installation of an electric-lighting 
system in Cut Bank. 
SUPERIOR, MONT.—Steps have been 





taken to establish a municipal electric-light 
plant in Superior. 

THREE FORKS, MONT. 
Three Forks has engaged 
McCulloh of Great Falls, consulting en- 
gineers, to prepare plans for a complete 
sanitary sewer and lighting system for this 
city. 

BOULDER, COL.—Water power sites for 
the construction of a large hydroelectric 
power plant to be erected at the mouth of 
Boulder Canon, have been filed with the 
county court by W. S. Campbell, mechanical 
and civil engineer with headquarters in 
Denver and New York, N. Y. Plans provide 
for development of 4000 hp. at a cost of 
about $250,000. The proposed plant, it is 
understood, will be built in connection with 
a 100-ton smelter, which will be equipped 
with electrical furnaces. 

SALIDA, COL.—Preliminary surveys are 
being made by the Colorado Power Com- 
pany for the erection of a _ high-tension 
transmission line to the Rawley Mine at 
Bonanza. The company has been asked 
to extend the line to the town of Saguache. 





The city of 
Swearington & 


Canada 


VANCOUVER, B. C.—The management 
of the Hotel Vancouver, it is reported, has 
decided to install a power plant. 


ARTHUR, ONT.—The Town Council is 
considering the installation of a hydroelec- 
tric system, at a cost of about $15,000. 

MONTREAL, QUE.—The Abitibi Power 
& Paper Company is contemplating increas- 
ing the capacity of its plant, doubling the 
output. 


Miscellaneous 


SEWARD, ALASKA.—The City Council, 
it is reported, contemplates the installation 
of a street-lighting system, to consist of 
13 electroliers mounted with one 100-cp. 
lamp; also the erection of 40 lamps to be 
distributed throughout the city. The sys- 
tem, it is understood, will be installed by 
the Seward Light & Power Company, which 
will supply energy. to maintain the lamps. 


PANAMA.—Bids will be received at the 
office of the general purchasing officer, 
Washington, D. C., and at the office of the 
assistant purchasing agent, Fort Mason, 
San Francisco, Cal., until Sept. 18 for fur- 
nishing under circular (No. 1080) condulets, 
condulet covers, heater cord, motor-gener- 
ator sets, electric cables, etc. For further 
information address Major Earl I. Brown, 
general purchasing officer. 
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1,196,761. TELEPHONE SYSTEM; H. P. 
Clausen, Mount Vernon, N. Y. App. filed 
May 11, 1915. Calling subscriber is in- 


formed when ringing current is applied to 
the called subscriber. 


1,196,767. METHOD OF CHANGING THE COM- 
POSITION OF IRON AND STEEL; B. Ford, 
Philadelphia, Pa. App. filed Jan. 27, 1914. 
Heating by submergence and electric re- 
sistance. 

1,196,773. DIRECT-CURRENT MECHANISM ; 
Cc. W. Girvin, San Francisco, Cal. App. 
filed March 11, 1912. E.m-.f. of coil unit 
constantly added to the circuit (forty- 
two claims). 

1,196,774. CONTROL OF DIRECT-CURRENT 
MACHINES; C. W. Girvin, San Francisco, 
Cal. App. filed June 12, 1913. Permits 
variation in number of turns in series. 

1,196,778. Motor CONTROLLER; C. T. Hen- 
derson, Milwaukee, Wis. App. filed 
March 6, 1914. Automatic means for ex- 
cluding and inserting resistance. 

1,196,781. ATTACHMENT FOR TROLLEY-WIRE 
HANGERS; J. Hoylman, Coalton, W. Va. 
App, filed Nov. 9, 1915. Insulating 
guards at sides of trolley wire for use in 
mines. 

1,196,788. PANELBOARD; W. Klement, Neu- 
Finkenkrug-Falkenhain, near Spandau, 
Germany. App. filed Jan. 3, 1912. Units 
arranged in bars which are connected by 
crossbars. 


1,196,792. CONNECTION FOR ELECTRICAL 
Conpuctors; T. F. Leahey, Poughkeepsie, 
N. Y. App. filed Oct. 11, 1915. Fiber 


cover for joints. 


1,196,793. AUTOMATIC ‘TELEPHONE Ex- 
CHANGE; A. E. Lundell, New York, N. Y. 
App. filed June 8, 1915. Efficient selec- 
tive circuit with single relay. 

1,196,805. PROTECTIVE CIRCUIT; 
Palmer, New Rochelle, N. Y. App. filed 
March 9, 1915. Secondary protection for 
delicate circuit-consuming devices. 

1,196,810. ADDRESS PLATE; William G. 
Slauson, Painesville, Ohio. App. filed 
Sept. 15, 1913. Longitudinal corrugated 
plate with thickened ends. 

1,196,817. STroraGe BaTTery; E. W. Smith, 
Philadelphia, Pa. App. filed Dec. 31, 
1913. Composite retainer of hard rub- 
ber and lamp black. 


1,196,837. PHOTOGRAPHIC RECORDER; A. E. 
Blondel, Paris, France. App. filed Aug. 
5, 1913. Recording apparatus auto- 
matically operates relays. 

1,196,826. CrrcuIT CONTROLLING 
W. S. Unglesby, Volusia, Fla. 
July 13, 1915. For 
cator. 

1,196,847. PAY-STATION TELEPHONE SyYs- 
TEM; C. J. Erickson, Chicago, Ill. App. 
filed Nov. 9, 1906. Employs rotatable 
dials and switching machines. 


J. C._K. 


SwITcH ; 
App. filed 
auto direction indi- 


1,196,855. SIGNAL-TRANSMITTER ‘TESTING 
Device; C. L. Goodrum, New York, N. 
Y. App. filed June 23, 1915. Furnishes 


graphic indication of length and arrange- 
ment of current impulses. 


1,196,876. AUTOMATIC TELEPHONE AND Svu- 


PERVISORY SYSTEM; F. Lubberger, Chi- 
cago, Ill. App. filed Nov. 30, 1907.. En- 


ables attendant to automatically be sig- 
naled in case of trouble. 


1,196,904. ELEcTRIC WELDER; C. H. Thorn- 
blade, Seattle, Wash. App. filed Dec. 30, 
1915. Conductors enclosed to avoid ac- 


cidental contact. 


1,196,913 ELECTRIC CANDLE-LAMP; L. 
Weidlich, Stratford, Conn. App. filed 
Jan. 28, 1916. Candlestick with pointed 


screw making contact with battery cell. 


1,196,919. AUTOMATIC PRESSURE CON- 
TROLLER; J. Astrom, Fort Wayne, Ind. 
App. filed June 5, 1915. Controls motor 
operated compressor. 

1,196,852, ROCKING ELECTRODE; E. Fulda, 
New York, N. Y. App. filed Jan. 20, 1916. 
For producing a circular weld. 


1,196,949. WIRELESS SIGNALING SYSTEM: 
W. Harrison, New York, N. Y. App. filed 
Jan. 6, 1905. Speed-controlled steam Jet 
at spark gap. 


1,196,969. METHODS OF AND APPARATUS 
FOR PRODUCING ELECTRIC OSCILLATIONS 
FROM ALTERNATING CURRENTS ;J. Murage, 
Wilkes-Barre, Pa. App. filled April 23, 
1909. Uses platinum or steel electrodes 
at spark gap and strong air blasts. 


1,197,001. TurRET TELLTALE INDICATOR; F. 
W. Wood, New York, N. Y. App. filed 
July 16, 1913. Indicates position of ad- 
joining gun turrets. 


1,197,022. SToraGeE BATTERY CELL; E. G. 
Gallagher, Bridgeport, Conn. App. filed 
June 19, 1915. Acid is prevented from 
touching outer metallic casing in case 
of breaking of cell. 


1,197,045. ELectTric SIGNALLING SYSTEM; 
J. McFell, Chicago, Ill. App. filed May 
10, 1913. For letter boxes of hotels, etc. 
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Notes on United States Patents issued 
Sept. 5, 1916, prepared by Mitchell 
& Allyn, 41 Park Row, New York. 





1,197,048. MACHINE TELEPHONE SwWITCH- 
ING SYSTEM; W. H. Matthies, Antwerp, 
Belgium. App. filed July 20, 1914. Im- 
pulse or controlling circuits. 


1,197,061. Liquip HEATER; F. Poole, Jew- 
ell, Kan. App. filed Feb. 2, 1915. Read- 
ily removable heating elements. 

1,197,089. AUTOMOBILE SIGNAL; F. BS. 
Woldridge and J. K. French, Brooklyn, 
N. Y. App. filed June 25, 1914. Lamps 
with swinging semaphore arms. 


1,197,092. DYNAMO-ELECTRIC MACHINE; T. 
S. Allen, Milwaukee, Wis. App. filed 
April 15, 1910.’ Coils supported by means 
relieving them of stresses tending to 
shift them outwardly from the pole. 


1,197,094. COMBINED FLOOR AND ELECTRIC- 
CONDUIT SYSTEM FOR STEEL Cars; C. H. 
Anderson, Cincinnati, Ohio. App. filed 
Jan. 27, 1915. Conduits strengthen the 
a throughout the length of the car 
body. 


1,197,099. TEMPERATURE-COMPENSATOR FOR 
VIBRATING REGULATORS; W. lL. Bliss, 
Niagara Falls, N. Y. App. filed Sept. 6, 
1912. Sensitive and constant in opera- 
tion. 

1,197,103. 
hill, New 
4, 1899. 
claims). 

1,197,108. AUXILIARY TROLLEY DEVICE; W. 
J. Davis, Windfall, Ind. App. filed Feb. 
10, 1915. For cutting and brushing sleet. 


1,197,130. ANNUNCIATOR; F. Konicek, Chi- 


TYPEWRITING MACHINE; T. Ca- 
York, N. Y. App. ‘filed Nov. 
The work is done by power (118 


cago, Ill. App. filed April 4, 1914. Oper- 
an by weight of mail placed in mail 
OX. 


1,197,131. Batrery Lamp; N. Kribs, Dun- 
dee, Ill. App. filed Jan. 15, 1916. Lamp 
pivoted on battery casing. 


1,197,137. MertTHopD oF REDUCING METAL: R. 
J. MeNitt, Perth Amboy, N. J. App. 
filed. Jan. 2, 1913. Applies pressure to 
metallic electrolite by means of com- 
pressed inert gas. 


1,197,147. DYNAMO-ELECTRIC MACHINE; C. 
A. Parsons and A. H. Law, New Castle- 
Upon-Tyne, England. ‘App. filed July 29, 
1912. Gore within the conductor ex- 
panded to lock the conductors in slots. 


1,197,159. ELECTRICAL SYSTEM OF REGULA- 


TION; W. A. Turbayne, Niagara Falls, 
N. Y. App. filed April 17, 1911. Con- 
fines output of generator with certain 
limits. 

1,197,160. ELECTRICAL SYSTEM OF REGULA- 
TION; W. A. Turbayne, Niagara Falls, 
N. Y. App. filed April 29, 1911. Charg- 


ing current reduced as battery approach- 
es charged condition. 


1,197,161. ELECTRIC REGULATOR; ‘ 
Turbayne, Buffalo, N.Y. App. filed 
Aug. 8, 1911. Combines main regulating 
device and relay or pilot device. 


Wee 


1,197,162. TAPERING-CHARGE REGULATOR; 
W. A. Turbayne, Buffalo, N. Y. App. 


filed Jan. 15, 1912. Improved modified- 
constant-protenial regulator. 


1,197,166. UNIVERSAL CoRD CIRCUIT FOR 
TELEPHONE SYSTEMS; C. S. Winston, Chi- 
cago, Ill. App. filed Sept. 20, 1913. For 
inter-connecting magneto and common 
battery lines. 


1,197,163. TELEPHONE System: R. I. Ut- 
ter, Chicago, Ill. App. filed Nov. 28, 1913. 
Single cleaning out drop associated with 
one or both the answering and calling 
ends of the cord circuit. 


1,197,168. CONTACT PIN FOR’ CIRCUIT- 
CLOSING MEMBERS; A. A. Ziegler, Boston, 
Mass. App. filed April 1912. Con- 
tinued engagement with the contact pin 
has a tendency to secure it more firmly 
in its seat. 


1,197,180. Sarety DEVICE FOR ELEVATORS; 
T. T. Boyle, Detroit, Mich. App. filed 
May 11, 1914. Door switches can be 
rendered inoperative by elevator operator. 


1,197,176. SYSTEM oF ELECTRICAL REGULA- 
TION; W. L. Bliss, Brooklyn, N. Y. App. 
filed July 1, 1907. Variable resistance 
maintains constant potential. 
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1,197,477. AUTOMATIC ELECTRIC REGU- 
LATOR; W. L. Bliss, Niagara Falls, N. Y. 
App. filed April 29, 1911. Regulates volt- 
age within close limits and is stable in 
operation. 


1,197,178. ELEcTRIC REGULATOR; W. L. 
Bliss, Niagara Falls, N. Y. App. filed 
Aug. 21, 1911. Motor operated. 

1,197,185. TELEPHONE-EXCHANGE SYSTEM ; 
E. E. Clement, Washington, D. C. App. 
filed June 18, 1912. Automatically self- 
actuating switching means. 


1,197,207. INCANDESCENT LAMP WITH CON- 
CENTRATED METALLIC FILAMENTS; H. J. 
Jaegar, Weehawken, N. J. App. filed 


April 10, 1915. Filament sections can be 
burned separately or simultaneously. 


1,197,208. AUTOMATIC ELECTRIC REGU- 


LATOR; J. W. Jepson, New York, N. Y. 
App. filed Nov. 29, 1907. Main and 
auxiliary regulators. 

1,197,209. AUTOMATIC ELECTRIC REGU- 


LATOR; J. W. Jepson, Buffalo, N. Y. App. 
filed Jan. 17, 1916. Reduces sparking in 
regulator relieving vibrating short-circuit- 
ing contacts. 


1,197,212. SIGNALLING SYSTEM FOR RE- 
CIPROCALLY CONTROLLING SEVERAL STA- 


TIONS; P. Kaminski, Spandau, near Ber- 
lin, Germany. App. filed June 13, 1912. 
Turntable system. 


1,197,218. WaARNING SIGNAL FOR RAILWAY- 
Crossincs; D. J. McCarthy, Wilkinsburg, 
Pa. App. filed May 10, 1915. Mirror 
reciprocated with respect to light. 

1,197,246. BatTery CONNECTOR; F. Wright, 
Poughkeepsie, N. Y. App. filed Jan. 9, 
1914. For connecting adjacent storage 
cells. 

1,197,262. RoTARY ELECTRICAL CONVERTER OR 
RECTIFIER; W. E. Butler, David City, 
Neb. App. filed June 5, 1911. Novel con- 
verter construction. 


1,197,275. ELECTRICAL FURNACE; A. Eimer, 
New York, N. Y. App. filed July 18, 
1914. Has reversible interlocking mem- 
bers with grooves for resistance wires. 

1,197,312. STORAGE-BATTERY SEPARATOR; H. 
Weida, Highland Park, N. J. App. filea 
May 23, 1915. Perforated sheet of hard 
rubber with longitudinal sprung ribs. 


1,197,329. PROCESS FOR THE MANUFACTURE 
oF ALKALI METAL COMPOUNDS; E. A. 
Ashcroft, London, England. App. filed 
March 12, 1912. Passes shallow stream 
of fused alkali metal over large surface 
of the alloy metal substance. 


1,197,339. PLUG-SWITCH Box FoR SERIES 
Circuits; R. W. Brodmann, New York, 
N. Y. App. filed Dec. 4, 1915. For use in 
car barns, workshops, etc. 


1,197,366. WIRELESS SIGNALLING APPA- 
RATUS; W. Hahnemann, Kiel, Germany. 
App. filed June 11, 1914. Electrodes ap- 
plied one to ship’s hull and the other 
suspended below the keel. 


1,197,372. UNDERGROUND CONDUCTOR 
ELectric RAILWAys; A. Hertlein, New 
York, N. Y. App. filed Dec. 10, 1915. 
For furnishing current to stalled car on 
an insulated section. 


1,197,379. OPERATING 
Matthew H. Loughridge, 
Hudson, N. J. App. filed Dec. 3, 
For fire alarm, signal system, etc. 


1,197,458. ELectric FurNaAcE; J. L. Dixon, 
Detroit, Mich. App. filed April 10, 1916. 
Controls phase relations of two-phase 


FOR 


ELECTRIC CIRCUITS ; 
Wood-Cliff-on- 
1913. 


currents. 

1,197,459. Exvectrric Furnace; J. L. Dixon, 
Detroit, Mich. App. filed Feb. 23, 1915. 
Control of phase relation. , 

1,197,460. TELEGRAPHY; T. B. Dixon, New 
Yoru, N. X. App. filed Feb. 5, 1908. 
Submarine cable work (fifty claims) 


1,197,461. TeLeGRAPHY; T. B. Dixon, New 
York, N. Y. App. filed Aug. 22, 19190. 
Submarine, dots and dashes distinguished 
by relative duration instead of by posi- 
tion. 


1,197,470. ELEcTRIC-SIGw SOCKET: L. Feld- 
man and M. Davis, Denver, Col. App. 
filed June 11, 1914. Self-adjusting to 


thickness of board without screws. 
1,197,473. SIGNALLING DEVICE: P. W. Ful- 
ler, Boston, Mass. App. filed Feb. 17, 
1909. Enables determination of distance 
and direction by wireless. 
1,197,481. SwitcuH; G. F. Haines, 
Cottage, Mass. App. filed Feb. 12, 
Accurate contact construction. 


Cape 
1916. 


1,197,485. LIGHTNING-ARRESTER; W. J. 
Heinritz, Norristown, Pa. App. filed 
June 13, 1916. Solenoids increase the air 
gap. 


1.197,487. ELECTRICAL COUPLING; J. L. 
Hinds and J. J. Dossert, Syracuse, N. Y. 
App. filed Oct. 5, 1910. Line tapper con- 
struction. 
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1,197,497. Switcu; E. R. Johnson, Merion, 
Pa,, and H. H. Murray, Riverton, N. J. 
App. filed Nov. 4, 1912. Improved auto- 
matic mechanicism for electric phono- 
graph motors. 


1,197,507. POSITION INDICATOR FOR ELE- 
vVaATOoRS ; H. G. Lee, Tacoma, Wash. App. 
filed March 25, 1915. Indicates in one 
car the position of other elevator cars. 

1,197,509. SwircHInNG Device; P. M. Lin- 
coln, Pittsburgh, Pa. App. filed July 19, 


1913. For synchronous booster rotary 
convertors. 


1,197,537. Com™mutTaToR; J. F. Parker, Mo- 
bile, Ala. App. filed July 21, 1915. Ec- 


centric gear wheel engages teeth of in- 
terval gear. 
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1,197,509. ELectricaL STEP-BY-STEp TRANS- 
LATING DEVICE; L. M. Potts, Baltimore, 
Md. App. filed Jan. 31, 1912. For electric 


signalling or series of mechanical move- 
ments. 


1,197,552. ELEectric FLuip HEATER; M. H. 
Shoenberg, San Francisco, Cal. App. 
filed March 18, 1916. Two bolts secure 
all the parts of the heater together. 


1,197,555. INCANDESCENT LAMP; T. J. 
Shonley, Leavenworth, Kan. App. filed 
Dec. 15, 1914. Central filament with 


projecting ends engaging and extending 
beyond end filaments. 
1,197,562. SAFETY DEVICE 
SWITCHES; 
R. L. 


FOR ELECTRIO 
W. J. Stamm, Lehigton, Pa. ; 
Eustice, Nesquehoning, Pa., and 
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G. Gardiner, Lansford, Pa. 
Feb. 12, 1916. 
switches. 


1,197,563. AUTOMOBILE SAFETY SIGNAL; R. 
A. Stierlin, St. Louis, Mo. App. filed 
Sept. 12, 1914. Indicator box with in- 
dependently illuminated compartments. 


1,197,572. LIGHTING SYSTEM FOR AUTOMO- 
BILES; J. Bijur, New York, N. Y. App. 
filed Aug. 26, 1911. Connections between 
battery and generator reversed as lamp 
switch is operated. 


1,197,584. ELECTRIC CONTROLLER; J. H. 
Hall, Cleveland, Ohio. App. filed April 
25, 1911. Magnetic switches without 
starting resistance during acceleration of 
motor. 


App. filed 
Covering for’ knife 





1,192,909. SpaRK GaP; 
Brooklyn, N. Y. App. filed Aug. 31, 1914; 
issued Aug. 1, 1916. Series plate spark 
gap of open-air quenching type, in which 
uniformity of sparking is secured by slow 
rotation. 

1,192,964. OSCILLATING CURRENT TRANS- 
FORMER; Roy A. Weagant, Brooklyn, N. 
Y. App. filed March 15, 1912; issued 
Aug. 1, 1916. Inductively coupled coils 
having divided primary mounted at 45 
deg. to shaft and capable of rotation; in- 
cludes switch for selecting between the 
two primary coils as wave length changes. 


1,193,206. THERMIONIC AMPLIFIER AND REC- 
TIFIER; Hendrik J. Van der Bijl, New 
York, N. Y. App. filed Sept. 1, 1915; is- 
sued Aug. 1, 1916. A thermionic tube of 
the audion type, in which a grid supports 
interlaced strips of mica. The mica strips 
are perforated, and the filament is 
threaded through the small holes. 


1,194,066. SYSTEM OF WIRELESS COMMUNI- 
CATION; John A, Proctor, Revere, Mass. 
App. filed July 3, 1912; issued Aug. &, 
1916. Quenched-spark transmitter in 
which the spark tone is maintained pure 
by avoiding the possibility of extra dis- 
charges and by spacing the srarks ac- 
curately. The power transforier secon- 


Fred H. Kroger, 


dary voltage rises slowly and falls sharp- 
ly at a definite part of each half cycle, 
thus regulating the condenser discharge. 
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1,194,820. Multiplex Radiotelegraph Sys- 
tem 
1,194,142. SYSTEM FOR TELEGRAPHIC AND 


TELEPHONIC COMMUNICATIONS; Joseph H. 
Claus, West Philadelphia, Pa. App. filed 
Aug. 29, 1913; issued Aug. 8, 1916. A 
“‘wired-wireless” system in which high- 
frequency currents are transmitted over a 
conductor between sender and receiver. 
The conducting line is polarized or 
charged to a high constant e.m.f. with 
respect to the earth, for the purpose of 
reducing attenuation. 

1,194,154. APPARATUS FOR PRODUCING ELEC- 
TRICAL OSCILLATIONS; Melville Eastham, 
Cambridge, Mass. App. filed Dec. 28, 
1914; issued Aug. 8, 1916. An inpulse- 
excitation transmitter in which the prim- 
ary and secondary circuits are closely 
coupled ; the shock circuit includes a ro- 
tating sectored plate spark-gap, and the 
coupling is so arranged that the antenna 
oscillations determine the phase of the 
primary pulses. Thus maintained waves 
are radiated, in groups corresponding to 
the interruptions of the rotating gap. 

1,194,274. TRANSMITTER FOR SIGNALING BY 
ELECTROMAGNETIC WAVES; Frederick J. 
Chambers, London, England. App, filed 
Oct. 31, 1914; issued Aug. 8, 1916. A 
quenched gap consisting of two sets of 
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double-edged disks mounted on parallel 
shafts and rotated at high speed. Sparks 
pass across the gaps from disk to disk, 
all the gaps being in series. 


1,194,820. MULTIPLEX RADIOTELEGRAPH SyYs- 


TEM; Edwin H. Colpitts, East Orange, 
N. J. App. filed Sept. 11, 1915; issued 
Aug. 15, 1916. A system of multiple 


telegraphy in which several different wave 
lengths are radiated successively and re- 
ceived simultaneously by a corresponding 
number of amplifiers tuned to the re- 
spective wave frequencies, Amplifiers of 
the audion type are used at the trans- 
mitter and receiver. 


1,195,485. Space TELEGRAPHY: Charles V. 
Logwood and Cyril F. Elwell, Palo Alto, 
Cal. App. filed June 12, 1911; issued Aug. 
22, 1916. An arrangement for signaling 
from are generators of sustained waves 
to receivers equipped only for group- 
wave working. A portion of the are an- 
tenna loading inductance is shunted by a 
circuit containing in series the sending 
key and a commutator which interrupts 
that circuit at an audible frequency. 

1,195,632, CrrcurT CONNECTIONS OF ELEC- 
TRON-DISCHARGE APPARATUS; William C. 
White, Schenectady, N. Y. App. filed 
Aug. 23, 1915; issued Aug. 22, 1916. 
Circuits whereby alternating current may 
be used for lighting the filaments of au- 
dion-type or sfmilar rectifiers or relays, 
without causing fluctuating .output cur- 
rent 

1,196,474. Vacuum TuBE DEVICE; Alexan- 
der McL. Nicolson, Tarrytown, N. Y. App. 
filed Oct. 27, 1914; issued Aug. 29, 1916. 
A relay tube of the audion type, con- 
sisting of two concentric glass tubes 
closed at each end between the walls, but 
having the inside of the inner tube onen 
so that a cooling liquid may be circulated 
therethrough. The input electrode is 
placed close to the inner tube and sur- 
rounds it: the filament is wound upon the 
input electrode, but insulated from it. The 
output electrode is tubular, and placed 
near to the outer tube. 


DISCUSSION 


Eleven patents on matters closely allied 
with the radio signaling arts were issued 
in August, as compared to nine similar pat- 
ents issued in July, 1916, and reviewed in 
the ELECTRICAL WorLp for Aug. 19. Of 
these eleven, one of the most instructive is 
that issued to Colpitts, No. 1,194,820. Figs. 
1 and 2 of this patent are shown: the 
former represents the proposed multiple 
transmitter s and the latter indicates the 
receiver. 

Referring to Fig, 1, it is seen immediately 
that there is provision for the simultaneous 
transmission of three messages. The prim- 


ary sources of radio frequency power are 
the three high frequency generators 3, 4 
and 5. Each of these produces current at 


a different radio frequency, and is con- 
trolled by one of the three sending keys 11. 
The generators may be high-frequency al- 
ternators, mercury arc oscillators, audion or 
thermionic generators, or any other suit- 
able instruments. The output power from 
each alternator is led to corresponding slip- 
rings, such as 7, 8 or 12, 13, on the high- 
speed commutator 6. This same commu- 
tator carries distributing contacts 14, which 
serve to connect the alternators succes- 


sively to the brushes 16, 17. The power 
drawn in order from each source is con- 
veyed to the input electrode 19 of the am- 
plifier 20, by way of the transformer 18, 19. 
Additional energy from the direct-current 
source 28 is controlled and forced to oscil- 
late at radio frequency by the action of the 
amplifying system, and the more powerful 
alternating currents are impressed upon the 
antenna system through the transformer 26, 
27. It will be noted that the aerial-wire 
circuit includes three paths from the ele- 
vated wires 29 to ground, respectively 
through the inductances 51 and 53 and the 
condenser 52. Thus the antenna is per- 
mitted to vibrate resonantly to any of the 
three wave frequencies produced by the 
generators 3, 4 and 5. 

At the receiving station, shown in Fig. 2, 
there is no commutator; the three amplifier 
detectors are in continuous operation. As 
shown, the antenna 30 has three paths to 
ground for the same reason as that govern- 
ing the same condition at the transmitter. 
Through transformer 31, 32 the received 
oscillations are led to the non-tuned ampli- 
fier 33, whose output circuit includes the 
primary of another transformer, 39. The 
secondary of this transformer has three 
branch circuits, tuned to each of the three 
radiated frequencies and comprising con- 
densers 42 and inductances 41. A separate 
detector system, including the audions 43 
and telephones 50, is provided for each of 
the three frequencies 
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1,195,485. Space Telegraphy 


It is evident that if the upper receiving 
circuit of Fig. 2 is tuned to the frequency 
generated by alternator 3 in Fig. 1, the op- 
erator listening to the corresponding tele- 
phone will receive signals transmitted by 
the manipulation of the uppermost key of 
Fig. 1. The same condition holds for each 
of the other two frequencies; since they are 
used in rotation and at a speed so high as 
not to interfere with the transmission of 
Morse signal elements, multiple transmis- 
sion of messages in one direction can be 
accomplished without much difficulty. 

Fig. 3 shows the circuit patented to Log- 
wood and Elwell, in No. 1,195,485, for the 
purpose of emitting groups of waves from 
an are generator. The arc itself is shown 
at 3, and is supplied with direct-current 
power through the leads 4, 5. A condenser, 
2, is placed in shunt to the discharge path 
to aid in the production of short wave 
lengths. Opposite terminals of the are are 
connected to the earth E and to the an- 
tenna through a variable loading coil 9. 
Across a portion of 9 is placed the signal- 
ing circuit containing the Morse key 12 and 
the commutator 8. When the key is up the 
are radiates a stream of sustained waves 
of the frequency corresponding to the an- 
tenna system involving the total loading in- 
ductance. When the key is depressed, how- 
ever, the wave length is rapidly changed 
(at an audible rate) from this value to one 
somewhat shorter ; provided the difference in 
wave lengths is sufficiently great, or if tne 
reactive effects upon the arc cause a pulsa- 
tion in oscillation amplitude. the dots and 
dashes formed by working the key 12 can 
be heard at ordinary wireless telegraph 
station. 














